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(54) DIGITAL DATA TRANSMISSION METHOD, DIGITAL DATA TRANSMISSION DEVICE AND 
DIGITAL DATA RECEIVING DEVICE 

(57) A first set of digital data (4) which are obtained 
by encoding low resolution digital video signals by a low 
resolution compression encoder (13) and a second set 
of digital data (5) which are obtained by encoding high 
resolution digital video signals by a high resolution com- 
pression encoder (16) are multiplexed with a packet 
including information on a program in which identifica- 
tion information for identifying both sets of digital data 
(4, 5) is described and transmitted. On the receiving 
(22) side, the first and second sets (4, 5) are identified 
and reproduced by corresponding decoders (28, 30). 
Thus, when the video data with different resolutions are 
multiplexed and transmitted, they can be correctly 
reproduced on the receiving side, so that the degree of 
freedom of the programming can be improved. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a digital data 5 
transmission method for transmitting digital data of dif- 
fering resolution, a digital data transmission device suit- 
able for implementing this transmission method, and a 
digital data reception device for receiving transmitted 
digital data. 10 

BACKGROUND ART 

[0002] Recently, image and sound compression meth- 
ods based on MPEG (Moving Picture Experts Group) 15 
standards have come to be used, and the methods 
described in ISO/IEC13818-1, 1383818-2, 13818-3 are 
commonly known. Furthermore, with regard to broad- 
cast methods, in Japan, CS digital broadcast systems 
and CATV digital transmission systems are stipulated 20 
by Finding No.74 of the Electrical Communications 
Technology Commission. 

[0003] With regard to animated image encoding meth- 
ods, the Main Profile/ Main Level (MP@ML) method 
described in ISO/IEC13818-2 involves compression 25 
encoding of a signal running up to a maximum of 30 
frames/second based on a sequential scanning system 
(progressive) or an interlaced scanning system, and this 
is suitable for conventional television broadcast. 
[0004] Fig. 32 is a diagram showing the composition 30 
of transmission data in a conventional transmission 
method for image data. 

[0005] In this example, image data for program 
number 1 and program number 3 in a band centred on 
a reception frequency of 12.568 GHz is superimposed 35 
with NIT (network information table), PMT (program 
maintenance table), and EIT (event information table), 
in packet units. The data structure in these packets and 
the standards for their multiplexing are stipulated in 
detail by ISO/IEC13818-1, 13818-2, 13818-3 and Find- 40 
ing No.74 of the Electrical Communications Technology 
Commission. 

[0006] In this diagram, numeral 17 is a packet of 
image data for program number 1, and by defining its 
leading packet identifier PID as 0x91, it is possible for 45 
this packet to be recognized as an image data packet for 
program number 1 . Numeral 18 is an image data packet 
for program number 3, and by defining its leading packet 
identifier PID as 0x93, it is possible for this packet to be 
recognized as an image data packet for program 50 
number 3. 

[0007] Numeral 19 is an NIT (network information 
table) packet, which defines the frequency at which the 
image data relating to program number 1 and program 
number 3 is transmitted. In the present example, it indi- 55 
cates that the image data for program number 1 and 
program number 3 is superimposed in the 12.568 GHz 
band, as described above. 



[0008] Numeral 20 is a PMT (program maintenance 
table) packet and in the present example, it indicates 
that the packet identifier for the program number 1 
image data is contained in packet 0x91 , and the packet 
identifier for the program number 3 image data is con- 
tained in packet 0x93. 

[0009] Numeral 21 is an EIT (event information table) 
packet which is a table of the program contents. In the 
present example, it shows that program number 1 will 
be broadcasting baseball a between 19:00 - 20:00, a 
quiz between 20:00 - 21:00, and a foreign film from 
21:00 onwards, whilst program number 3 will be broad- 
casting baseball a between 19:00 - 20:00, soccer 
between 20:00 - 21:00, baseball b between 21:00 - 
22:00, and news from 22:00 onwards. 
[001 0] Fig. 33 is a compositional diagram of a conven- 
tional transmission device 45 and reception device 46 
for image data. In the diagram, numeral 47 denotes 
compression encoding means, which compresses and 
encodes an input digital video signal, in this case, for 
example, an interlaced scanning signal or a sequential 
scanning signal running at 30 frames or less, in accord- 
ance with ISO/IEC1 3831 8-2. Numeral 48 denotes multi- 
plexing means for multiplexing the image data for 
program number 1 and program number 3, and numeral 
49 denotes modulating means for performing modula- 
tion, such as QPSK, or the like. 
[0011] Numeral 50 denotes demodulating means for 
demodulating information containing at the least image 
data multiplexed and transmitted in order to broadcast 
programs, and in Fig. 32, demodulating means 50 
demodulates image data for program number 1, image 
data for program number 3, NIT, PMT and EIT Numeral 
51 denotes separating means for separating information 
containing image data demodulated by demodulating 
means 50, 52 denotes program selecting means, which 
receives a program selection control made by the oper- 
ator (user) and indicates the selected program to the 
demodulating means 50 and separating means 51. 
Examples of program selecting means 52 include com- 
monly and widely used devices, such as a remote con- 
trol device for selecting television programs, or channel 
selection by television channel buttons or a PC mouse. 
Numeral 53 denotes image decoding means for decod- 
ing image data separated by separating means 51, 
which in the present example involves a bit stream 
encoded by an MP@ML system, and outputting this 
data in the form of a video signal to image display 
means 54. 

[0012] In addition to these elements, a standard 
image data reception device also requires various com- 
ponents, such as a decoding section for decoding 
sound data, for example, but since these components 
do not relate directly to the present invention, a descrip- 
tion thereof is omitted here. 

[0013] Below, the operation of a conventional trans- 
mission and reception device constituted as described 
above is described. 
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[0014] Firstly, when program selecting means 52 
receives a program selection control from the operator, 
it indicates the selected program to demodulating 
means 50. Demodulating means 50 then demodulates 
the image data for the designated channel: Separating 
means 51 separates the image data in the information 
demodulated by demodulating means 50 on the basis of 
the instruction from program selecting means 52. 
[0015] In specific terms, if an instruction is given indi- 
cating that the data for program number 1 is to be repro- 
duced, then the value of the packet identifier 0x91 of the 
image data in program number 1 is obtained from the 
PMT value, and the packet having packet identifier 0x91 
is extracted and transferred to subsequent processing. 
Furthermore, if an instruction is given indicating that the 
data for program number 3 is to be reproduced, then the 
value of the packet identifier 0x93 of the image data in 
program number 3 is obtained from the PMT value, and 
the packet having packet identifier 0x93 is extracted and 
transferred to subsequent processing. 
[001 6] Image decoding means 53 decodes the image 
data separated by separating means 51 and outputs 
this data in the form of a video signal. 

DISCLOSURE OF THE INVENTION 

(Technical problems to be solved by the invention) 

[0017] Recently, attention has started to focus on ani- 
mated images having higher resolution than interlaced 
scanning signals or sequential scanning signals operat- 
ing at 30 frames or less and compression encoded by a 
conventional Main Profile / Main Level (MP@ML) 
method, as described above. In this case, the frame 
number may be, for example, 59.94 frames/seconds, 
namely, twice the NTSC frame rate, and systems con- 
forming to main profile H14 (MP@H14) in 
ISO/IEC13818-2 have been envisaged. 
[0018] Therefore, it is anticipated that, in the future, 
low-resolution image data and high-resolution image 
data will be multiplexed and broadcast simultaneously 
by hierarchical encoding, and moreover, hierarchical 
encoded data and non-hierarchical encoded data will be 
multiplexed and broadcast simultaneously. However, in 
a conventional composition as described above, it is not 
possible to identify between hierarchical encoding and 
non-hierarchical encoding, or between low-resolution 
image data and high-resolution image data, so if it is 
supposed that MP@ML image data is multiplexed and 
transmitted with image data relating to a sequential 
scanning signal of image size 704 x 480 and operating 
at a higher frame frequency than MP@ML, for example, 
59.94 frames, then although the frame number will be 
59.94 frames/seconds, which is twice the frame rate of 
NTSC, for example, and the signal will conform to Main 
Profile H14 (MP@H14), since the image size is small it 
will be given a subset positioning and when decoded by 
the aforementioned image decoding means 53, it will 



not be decoded properly since it exceeds the capacity of 
the image decoding means 53, and hence a correct 
image signal will not be output and malfunction will 
occur. 

5 [0019] Moreover, as shown in Fig. 34, in a program 
table displayed by a conventional image data reception 
device 46, it is not possible to distinguish between pro- 
grams having image data of different resolutions, when 
low-resolution image data and high-resolution image 

10 data is broadcast simultaneously by multiplexing. 
Therefore, the operator is able is select a program 
number having high-resolution image data which can- 
not be decoded, and if this occurs, the signal will not be 
properly decoded and a distorted image will be output, 

15 which the operator may identify to be a malfunction. 
[0020] In this way, in the prior art, if digital data of dif- 
ferent resolutions is transmitted by multiplexing, then 
since the high-resolution digital data cannot be decoded 
correctly, a distorted image is output, causing confusion 

20 and inconvenience to the operator during use, and pro- 
viding an image content which is not intended by the 
program supplier. 

[0021] The present invention was devised with the 
foregoing in view, an object thereof being to provide a 

25 digital data transmission method and digital data trans- 
mission device whereby digital data is transmitted such 
that the receiving side can identify whether it is hierar- 
chically encoded or non-hierarchically encoded, and 
digital data of differing resolutions can be reproduced 

30 correctly at the receiving side, thereby increasing the 
freedom of program composition. 
[0022] It is a further object of the present invention to 
provide a digital data reception device which does not 
cause problems, such as confusing the operator, when 

35 digital data of differing resolutions is transmitted by mul- 
tiplexing, even if the reception device is capable of 
decoding one type of digital data only, and moreover, to 
provide a digital data reception device whereby a first 
digital data and second digital data can be received and 

40 reproduced correctly. 

(Means for solving the problems) 

[0023] In order to achieve the aforementioned objects, 
45 the present invention is constituted in the following way. 
[0024] Namely, in the present invention, a low-resolu- 
tion digital video signal and a high-resolution digital 
video signal are generated from an input digital video 
signal by means of hierarchical encoding, and when the 
so first and second digital data obtained by encoding the 
two digital video signals is divided into packet units and 
then multiplexed and transmitted with packets contain- 
ing information relating to programs, identification infor- 
mation for identifying the first digital data and the 
55 second digital data is given in the packets containing 
information relating to the programs. 
[0025] By means of the present invention, the receiv- 
ing side is able to identify the first and second digital 
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data on the basis of the identification information 
described in the packets containing information relating 
to programs, thereby enabling the low-resolution digital 
video signal and the high-resolution digital video signal 
to be reproduced correctly and hence allowing the vari- 
ety of programs transmitted to be increased. 
[0026] A first aspect of the present invention is a 
method for generating a low-resolution digital video sig- 
nal by frequency scaling of an input digital video signal, 
dividing first digital data obtained by encoding the low- 
resolution digital video signal and second digital data 
obtained by encoding the input digital video signal into 
packet units, respectively, and multiplexing and trans- 
mitting the data with packets containing information 
relating to programs, wherein identification information 
for identifying non-hierarchical encoding and hierarchi- 
cal encoding is described in the packets containing 
information relating to programs, thereby enabling the 
receiving side to identify whether data is non-hierarchi- 
cally encoded or hierarchically encoded on the basis of 
the identification information. 

[0027] A second aspect of the present invention is a 
method for generating a high-resolution digital video 
signal by frequency scaling of an input digital video sig- 
nal, dividing second digital data obtained by encoding 
the high-resolution digital video signal and first digital 
data obtained by encoding the input digital video signal 
into packet units, respectively, and multiplexing and 
transmitting the data with packets containing informa- 
tion relating to programs, wherein identification informa- 
tion for identifying non-hierarchical encoding and 
hierarchical encoding is described in the packets con- 
taining information relating to programs, thereby ena- 
bling the receiving side to identify whether data is non- 
hierarchically encoded or hierarchically encoded on the 
basis of the identification information. 
[0028] A third aspect of the present invention is a 
method for dividing first digital data obtained by encod- 
ing a digital video signal generated from an input digital 
video signal by means of a low-pass filter and second 
digital data obtained by encoding a digital video signal 
generated from the input digital video signal by means 
of a high-pass filter in packet units, respectively, and 
multiplexing and transmitting the data with packets con- 
taining information relating to programs, wherein identi- 
fication information for identifying non-hierarchical 
encoding and hierarchical encoding is described in the 
packets containing information relating to programs, 
thereby enabling the receiving side to identify whether 
data is non-hierarchically encoded or hierarchically 
encoded on the basis of the identification information. 
[0029] A fourth aspect of the present invention is a 
method for generating a low-resolution digital video sig- 
nal by frequency scaling of an input digital video signal, 
dividing first digital data obtained by encoding the low- 
resolution digital video signal and second digital data 
obtained by encoding the input digital video signal into 
packet units, respectively, and multiplexing and trans- 



mitting the data with packets containing information 
relating to programs, wherein identification information 
for identifying the first digital data and the second digital 
data is described in the packets containing information 
5 relating to programs, thereby enabling the receiving 
side to identify the first and second digital data on the 
basis of the identification information. Furthermore, 
since a low-resolution digital video signal is generated 
and transmitted by frequency scaling of a high-resolu- 
10 tion input digital video signal, it is possible to receive 
and reproduce a low-resolution digital video signal at 
the receiving side, even using a relatively inexpensive 
low-resolution receiving device. 
[0030] A fifth aspect of the present invention is a 
15 method for generating a high-resolution digital video 
signal by frequency scaling of an input digital video sig- 
nal, dividing second digital data obtained by encoding 
the high-resolution digital video signal and first digital 
data obtained by encoding the input digital video signal 
20 into packet units, respectively, and multiplexing and 
transmitting the data with packets containing informa- 
tion relating to programs, wherein identification informa- 
tion for identifying the first digital data and the second 
digital data is described in the packets containing infor- 
ms mation relating to programs, thereby enabling the 
receiving side to identify the first and second digital data 
on the basis of the identification information and to 
reproduce correctly a low-resolution digital video signal 
and a high-resolution digital video signal. Moreover, 
30 since the input digital video signal has low resolution, 
the transmitting system can be composed relatively 
inexpensively, but since a high-resolution digital video 
signal is generated and transmitted by frequency scal- 
ing of a low-resolution input digital video signal, high- 
35 resolution images can still be received and reproduced 
using a high-resolution reception device. 
[0031] A sixth aspect of the present invention is a 
method for dividing first digital data obtained by encod- 
ing a digital video signal generated from an input digital 
40 video signal by means of a low-pass filter and second 
digital data obtained by encoding a digital video signal 
generated from the input digital video signal by means 
of a high-pass filter in packet units, respectively, and 
multiplexing and transmitting the data with packets con- 
45 taining information relating to programs, wherein identi- 
fication information for identifying the first digital data 
and the second digital data is described in the packets 
containing information relating to programs, thereby 
enabling the receiving side to identify the first and see- 
so ond digital data on the basis of the identification infor- 
mation and reproduce a digital video signal correctly. 
[0032] A seventh aspect of the present invention is the 
invention according to any of the fourth to sixth aspects, 
wherein decoding programs for decoding at least one of 
55 the first digital data and the second digital data are 
divided into packet units and multiplexed with the pack- 
ets containing information relating to programs, thereby 
enabling the decoding programs to be changed readily 
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at the transmitting side in response to technological 
advances, or the like. 

[0033] An eighth aspect of the present invention is the 
invention according to any of the first to seventh 
aspects, wherein the packets containing information 5 
relating to programs form a program management table 
showing which program is transmitted by which packet, 
thereby enabling the receiving side to identify non-hier- 
archical encoding and hierarchical encoding, or the first 
and second digital data, on the basis of the identification 
information in this program management table, such 
that the low-resolution digital video signal and high-res- 
olution digital video signal can be reproduced correctly. 
Moreover, by using a program management table in this 
way, it is possible to change the resolution used in trans- 
mission, in program number units. 
[0034] A ninth aspect of the present invention is the 
invention according to any of the first to seventh 
aspects, wherein the packets containing information 
relating to programs form a program contents table 
showing the contents of programs, thereby enabling the 
receiving side to identify non-hierarchical encoding or 
hierarchical encoding, or the first and second digital 
data, on the basis of the identification information in this 
program contents table, such that the low-resolution 
digital video signal and high-resolution digital video sig- 
nal can be reproduced correctly By using a program 
contents table in this way, it is possible to change the 
resolution used in transmission, in program units. 
[0035] A tenth aspect of the present invention is the 
invention according to any of the first to seventh 
aspects, wherein the packets containing information 
relating to programs form a network information table 
showing which programs are broadcast by which chan- 
nel, thereby enabling the receiving side to identify non- 
hierarchical encoding or hierarchical encoding, or the 
first and second digital data, on the basis of the identifi- 
cation information in this network information table, 
such that the low-resolution digital video signal and 
high-resolution digital video signal can be reproduced 
correctly. By using a network information table in this 
way, it is possible to change the resolution used in trans- 
mission, for each network, in other words, for each 
transponder. 

[0036] An eleventh aspect of the present invention is 
a digital data transmission device comprising: hierarchi- 
cal encoding means for generating a low-resolution dig- 
ital video signal by frequency scaling of an input digital 
video signal and outputting first digital data obtained by 
encoding the low-resolution digital video signal, as well 
as outputting second digital data obtained by encoding 
the input digital video signal; identification information 
generating means for generating identification informa- 
tion for identifying non-hierarchical encoding and hierar- 
chical encoding; and multiplexing means for dividing the 
first digital data and the second digital data into packet 
units and multiplexing the data with packets containing 
information relating to programs; wherein the identifica- 



tion information is described in the packets containing 
information relating to programs, thereby enabling the 
receiving side to identify non-hierarchically encoded 
data and hierarchically encoded data on the basis of the 
identification information. 

[0037] A twelfth aspect of the present invention is a 
digital data transmission device comprising: hierarchical 
encoding means for generating a high-resolution digital 
video signal by frequency scaling of an input digital 
video signal and outputting second digital data obtained 
by encoding the high-resolution digital video signal, as 
well as outputting first digital data obtained by encoding 
the input digital video signal; identification information 
generating means for generating identification informa- 
tion for identifying non-hierarchical encoding and hierar- 
chical encoding; and multiplexing means for dividing the 
first digital data and the second digital data into packet 
units and multiplexing the data with packets containing 
information relating to programs; wherein the identifica- 
tion information is described in the packets containing 
information relating to programs, thereby enabling the 
receiving side to identify non-hierarchically encoded 
data and hierarchically encoded data on the basis of the 
identification information. 

[0038] A thirteenth aspect of the present invention is 
a digital data transmission device comprising: hierarchi- 
cal encoding means for outputting first digital data 
obtained by encoding a digital video signal generated 
from an input digital video signal by means of a low- 
pass filter and second digital data obtained by encoding 
a digital data generated from the input digital video sig- 
nal by means of a high-pass filter; identification informa- 
tion generating means for generating identification 
information for identifying non-hierarchical encoding 
and hierarchical encoding; and multiplexing means for 
dividing the first digital data and the second digital data 
into packet units and multiplexing the data with packets 
containing information relating to programs; wherein the 
identification information is described in the packets 
containing information relating to programs, thereby 
enabling the receiving side to identify non-hierarchically 
encoded data and hierarchically encoded data on the 
basis of the identification information. 
[0039] A fourteenth aspect of the present invention is 
a digital data transmission device comprising: hierarchi- 
cal encoding means for generating a low-resolution dig- 
ital video signal by frequency scaling of an input digital 
video signal and outputting first digital data obtained by 
encoding the low-resolution digital video signal, as well 
as outputting second digital data obtained by encoding 
the input digital video signal; identification information 
generating means for generating identification informa- 
tion for identifying the first digital data and the second 
digital data; and multiplexing means for dividing the first 
digital data and the second digital data into packet units 
and multiplexing the data with packets containing infor- 
mation relating to programs; wherein the identification 
information is described in the packets containing infor- 
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mation relating to programs, thereby enabling the 
receiving side to identity the first and second digital data 
on the basis of the identification information, such that 
the low-resolution digital video signal and the high-reso- 
lution digital video signal can be reproduced correctly. 5 
Moreover, since the low-resolution digital video signal is 
generated and transmitted by frequency scaling of a 
high-resolution input digital video signal, it is possible to 
reproduce a low-resolution digital video signal at the 
receiving side using an inexpensive or reception device. 
[0040] A fifteenth aspect of the present invention is a 
digital data transmission device comprising: hierarchical 
encoding means for generating a high-resolution digital 
video signal by frequency scaling of an input digital 
video signal and outputting second digital data obtained 
by encoding the high-resolution digital video signal, as 
well as outputting first digital data obtained by encoding 
the input digital video signal; identification information 
generating means for generating identification informa- 
tion for identifying the first digital data and the second 
digital data; and multiplexing means for dividing the first 
digital data and the second digital data into packet units 
and multiplexing the data with packets containing infor- 
mation relating to programs; wherein the identification 
information is described in the packets containing infor- 
mation relating to programs, thereby enabling the 
receiving side to identify the first and second digital data 
on the basis of the identification information, such that 
the low-resolution digital video signal and the high-reso- 
lution digital video signal can be reproduced correctly. 
[0041 ] A sixteenth aspect of the present invention is a 
digital data transmission device comprising: hierarchical 
encoding means for outputting first digital data obtained 
by encoding a digital video signal generated from an 
input digital video signal by means of a low-pass filter 
and second digital data obtained by encoding a digital 
data generated from the input digital video signal by 
means of a high-pass filter; identification information 
generating means for generating identification informa- 
tion for identifying the first digital data and the second 
digital data; and multiplexing means for dividing the first 
digital data and the second digital data into packet units 
and multiplexing the data with packets containing infor- 
mation relating to programs; wherein the identification 
information is described in the packets containing infor- 
mation relating to programs, thereby enabling the 
receiving side to identify the first and second digital data 
on the basis of the identification information, such that a 
digital video signal can be reproduced correctly. 
[0042] A seventeenth aspect of the present invention 
is the invention according to any of the fourteenth to six- 
teenth aspects, comprising decoding program generat- 
ing means for generating decoding programs for 
decoding at least one of the first digital data and the 
second digital data, the decoding programs being 
divided into packet units and multiplexed with the pack- 
ets containing information relating to programs, thereby 
enabling the decoding programs to be changed readily 



at the transmitting side in response to technological 
advances, or the like. 

[0043] An eighteenth aspect of the present invention 
is the invention according to any of the eleventh to sev- 
enteenth aspects, wherein the packets containing infor- 
mation relating to programs form a program 
management table showing which program is transmit- 
ted by which packet, thereby enabling the receiving side 
to identify nonhierarchically encoded data and hierar- 
chically encoded data, or first and second digital data, 
on the basis of the identification information in the pro- 
gram management table, such that the low-resolution 
digital video signal and high-resolution digital video sig- 
nal can be reproduced correctly. Furthermore, by using 
a program management table in this way, the resolution 
used in transmission can be changed in program 
number units. 

[0044] A nineteenth aspect of the present invention is 
the invention according to any of the eleventh to seven- 
teenth aspects, wherein the packets containing informa- 
tion relating to programs form a program contents table 
showing the contents of programs, thereby enabling the 
receiving side to identify non-hierarchically encoded 
data and hierarchically encoded data, or first and sec- 
ond digital data, on the basis of the identification infor- 
mation in the program contents table, such that the low- 
resolution digital video signal and high-resolution digital 
video signal can be reproduced correctly. Furthermore, 
by using a program contents table in this way, the reso- 
lution used in transmission can be changed in program 
units. 

[0045] A twentieth aspect of the present invention is 
the invention according to any of the eleventh to seven- 
teenth aspects of the invention, wherein the packets 
containing information relating to programs form a net- 
work information table showing which programs are 
broadcast by which channel, thereby enabling the 
receiving side to identify non-hierarchically encoded 
data and hierarchically encoded data, or first and sec- 
ond digital data, on the basis of the identification infor- 
mation in the network information table, such that the 
low-resolution digital video signal and high-resolution 
digital video signal can be reproduced correctly. Fur- 
thermore, by using a network information table in this 
way, the resolution used in transmission can be 
changed for each network, in other words, for each 
transponder. 

[0046] A twenty-first aspect of the present invention is 
the invention according to the eighteenth aspect of the 
present invention, wherein the identification information 
is described in a system control identifier of a program 
information descriptor in the program management 
table, thereby enabling the receiving side to identify 
non-hierarchically encoded data and hierarchically 
encoded data, or first and second digital data, on the 
basis of the identification information in the system con- 
trol identifier, such that the low-resolution digital video 
signal and high-resolution digital video signal can be 
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reproduced correctly. 

[0047] A twenty-second aspect of the present inven- 
tion is the invention according to the eighteenth aspect, 
wherein the identification information is described in a 
stream identifier of a program information descriptor in s 
the program management table, thereby enabling the 
receiving side to identify non-hierarchically encoded 
data and hierarchically encoded data, or first and sec- 
ond digital data, on the basis of the identification infor- 
mation in the stream identifier, such that the low- 10 
resolution digital video signal and high-resolution digital 
video signal can be reproduced correctly. 
[0048] A twenty-third aspect of the present invention 
is the invention according to the nineteenth aspect, 
wherein the identification information is described in a is 
component identifier indicating image data attributes in 
the program contents table, thereby enabling the receiv- 
ing side to identify non-hierarchically encoded data and 
hierarchically encoded data, or first and second digital 
data, on the basis of the identification information in the 20 
component identifier, such that the low-resolution digital 
video signal and high-resolution digital video signal can 
be reproduced correctly. 

[0049] A twenty-fourth aspect of the present invention 
is the invention according to the nineteenth aspect, 25 
wherein the identification information is described as a 
program information correspondence table showing the 
correspondence between program information and 
packet identifiers in the program contents table, thereby 
enabling the receiving side to identify non-hierarchically 30 
encoded data and hierarchically encoded data, or first 
and second digital data, on the basis of the identification 
information in the program information correspondence 
table, such that the low-resolution digital video signal 
and high-resolution digital video signal can be repro- 35 
duced correctly. 

[0050] A twenty-fifth aspect of the present invention is 
the invention according to the twentieth aspect, wherein 
the identification information is described in a network 
identifier for identifying the network transmitting the 40 
image data in the network information table, thereby 
enabling the receiving side to identify non-hierarchically 
encoded data and hierarchically encoded data, or first 
and second digital data, on the basis of the identification 
information in the network identifier, such that the low- 45 
resolution digital video signal and high-resolution digital 
video signal can be reproduced correctly. 
[0051 ] A twenty-sixth aspect of the present invention 
is the invention according to any of the fourteenth to 
twenty-fifth aspects, wherein charge information relat- so 
ing to the first digital data and the second digital data is 
transmitted supplementally thereby enabling the 
charge situation to be understood at the receiving side. 
[0052] A twenty-seventh aspect of the present inven- 
tion is the invention according to any of the eleventh to 55 
twenty-sixth aspects, wherein the first digital data is a 
signal obtained by compression encoding of a sequen- 
tial scanning signal operating at 720 maximum effective 



horizontal pixels, 480 maximum effective vertical scan- 
ning lines, and a maximum frame rate of 60 frames/sec- 
ond, thereby enabling a low-resolution image to be 
displayed by means of a sequential scanning signal 
operating at 720 maximum effective horizontal pixels, 
480 maximum effective vertical scanning lines, and a 
maximum frame rate of 60 frames/second. 
[0053] A twenty-eighth aspect of the present invention 
is a digital data reception device for receiving a signal 
transmitted by multiplexing first digital data and second 
digital data, obtained by encoding a low-resolution dig- 
ital video signal and a high-resolution digital video sig- 
nal, with identification information for identifying both of 
the digital data, and reproducing the low-resolution dig- 
ital video signal and the high-resolution digital video sig- 
nal, comprising: demodulating means for demodulating 
the first digital data, the second digital data and informa- 
tion containing the identification information; separating 
means for separating and extracting digital data corre- 
sponding to a program selection operation on the basis 
of the identification information and the program selec- 
tion operation; low-resolution decoding means for 
decoding first digital data separated and extracted by 
the separating means and outputting the data as a low- 
resolution digital video signal; and high-resolution 
decoding means for decoding second digital data sepa- 
rated and extracted by the separating means and out- 
putting the data as a high-resolution digital video signal, 
thereby enabling the first and second digital data and 
identification information to be demodulated, such that a 
selected low-resolution digital video signal or high-reso- 
lution digital video signal can be reproduced correctly. 
[0054] A twenty-ninth aspect of the present invention 
is a digital data reception device for receiving a signal 
transmitted by multiplexing first digital data and second 
digital data, obtained by encoding a low-resolution dig- 
ital video signal and a high-resolution digital video sig- 
nal, with identification information for identifying both 
the digital data and a first and a second decoding pro- 
gram for decoding both the digital data, respectively, 
and reproducing the low-resolution digital video signal 
and the high-resolution digital video signal, comprising: 
demodulating means for demodulating the first and sec- 
ond digital data, and information containing the identifi- 
cation information and the first and second decoding 
programs; separating means for separating and extract- 
ing digital data and a decoding program corresponding 
to a program selection operation, on the basis of the 
identification information and the program selection 
operation; low-resolution computing means for decod- 
ing first digital data separated and extracted by the sep- 
arating means in accordance with the first decoding 
program and outputting the data as a low-resolution dig- 
ital video signal; and high-resolution computing means 
for decoding second digital data separated and 
extracted by the separating means in accordance with 
the second decoding program and outputting the data 
as a high-resolution digital video signal, thereby ena- 
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bling the first and second digital data and identification 
information to be demodulated such that a selected low- 
resolution digital video signal or high-resolution digital 
video signal can be reproduced correctly on the basis of 
the program selection operation and the identification 5 
information, whilst also allowing the decoding programs 
to be changed readily on the transmitting side in 
response to technological advances, or the like. 
[0055] A thirtieth aspect of the present invention is a 
digital data reception device for receiving a signal trans- 10 
mitted by multiplexing first digital data and second dig- 
ital data, obtained by encoding a low-resolution digital 
video signal and a high-resolution digital video signal, 
with identification information for identifying both the 
digital data, and reproducing the low-resolution digital 15 
video signal, comprising: demodulating means for 
demodulating the first digital data, the second digital 
data and information containing the identification infor- 
mation; separating means for separating and extracting 
digital data corresponding to a program selection oper- 20 
ation on the basis of the identification information and 
the program selection operation; low-resolution decod- 
ing means for decoding first digital data separated and 
extracted by the separating means and outputting the 
data as a low-resolution digital video signal; and prohib- 25 
iting means for prohibiting decoding of second digital 
data separated and extracted by the separating means, 
thereby preventing display of distorted reproduced 
images, since decoding is not carried out if the high-res- 
olution digital video signal is selected by the program 30 
selection operation. 

[0056] A thirty-first aspect of the present invention is a 
digital data reception device for receiving a signal trans- 
mitted by multiplexing first digital data and second dig- 
ital data, obtained by encoding a low-resolution digital 35 
video signal and a high-resolution digital video signal, 
with identification information for identifying both the 
digital data and a program contents table showing the 
contents of programs at different times and the contents 
of the digital data constituting each program, and repro- 40 
ducing a selected program, comprising: program table 
creating means for creating a program table showing 
the contents of programs at different times and indicat- 
ing whether the digital data constituting each program is 
the first digital data or second digital data, on the basis 45 
of the program contents table and the identification 
information, the program table created being displayed 
on image display means, thereby enabling an operator 
(user) to select a program to be reproduced, on the 
basis of the program table. so 
[0057] A thirty-second aspect of the present invention 
is the invention according to the thirty-first aspect, 
wherein the programs relating to the first digital data or 
the programs relating to the second digital data are dis- 
played as a program table, thereby preventing the oper- 55 
ator from selecting a program which cannot be received 
and reproduced, by displaying a program table showing 
only programs having a low- resolution digital video sig- 



nal in low-resolution reception devices which can only 
receive and reproduce low-resolution digital video sig- 
nals. 

[0058] A thirty-third aspect of the present invention is 
the invention according to any of the twenty-eighth to 
thirty-second aspects, wherein the first digital data is a 
signal obtained by compression encoding of a sequen- 
tial scanning signal operating at 720 maximum effective 
horizontal pixels x 480 effective vertical scanning lines 
and a maximum frame rate of 60 frames/second, 
thereby enabling a low-resolution image to be displayed 
by means of a sequential scanning signal operating at 
720 maximum effective horizontal pixels x 480 effective 
vertical scanning lines and a maximum frame rate of 60 
frames/second. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0059] 

Fig. 1 is a compositional diagram of a system 
wherein a digital data transmission method accord- 
ing to a first embodiment of the present invention is 
applied. 

Fig. 2 is a diagram illustrating the composition of 
transmission data according to the first embodi- 
ment of the present invention. 
Fig. 3 is a diagram illustrating the data composition 
of PMT (program management table). 
Fig. 4 is a diagram illustrating least significant 8-bit 
code allocation examples for system control identi- 
fiers. 

Fig. 5 is a diagram illustrating middle 6-bit code 
allocation examples for system control identifiers. 
Fig. 6 shows transmission side and reception side 
flowcharts according to the first embodiment of the 
present invention. 

Fig. 7 is a compositional diagram of a system 
wherein a digital data transmission method accord- 
ing to a second embodiment of the present inven- 
tion is applied. 

Fig. 8 is a diagram illustrating the data composition 
of a stream identifier in a PMT (program manage- 
ment table). 

Fig. 9 shows flowcharts corresponding to those in 
Fig. 6 in the case of the data composition in Fig. 8. 
Fig. 10 is a diagram illustrating a further data com- 
position of a stream identifier in a PMT (program 
management table). 

Fig. 1 1 is a diagram illustrating a further data com- 
position of a stream identifier in a PMT (program 
management table). 

Fig. 12 is a diagram illustrating a further data com- 
position of a stream identifier in a PMT (program 
management table). 

Fig. 13 is a diagram illustrating the composition of 
transmission data according to a third embodiment 
of the present invention. 
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Fig. 14 is a diagram illustrating the data composi- 
tion of an EIT (event information table) according to 
the third embodiment of the present invention. 
Fig. 15 is an example of code allocations for com- 
ponent type codes in the case of the second digital 5 
data. 

Fig. 16 is an example of code allocations for com- 
ponent type codes in the case of the first digital 
data. 

Fig. 17 is a diagram illustrating a data composition 10 
of a CSSM packet in a channel service allocation 
table. 

Fig. 18 is a diagram illustrating a further data com- 
position of a CSSM packet in a channel service 
allocation table. 15 
Fig. 19 is a diagram illustrating the composition of 
transmission data according to a fourth embodi- 
ment of the present invention. 
Fig. 20 is a diagram illustrating the data composi- 
tion of an NIT (network information table) according 20 
to the fourth embodiment of the present invention. 
Fig. 21 is a diagram illustrating network ID code 
allocation examples according to a fourth embodi- 
ment of the present invention. 

Fig. 22 is a compositional diagram of a system 25 
wherein a digital data transmission method accord- 
ing to a fifth embodiment of the present invention is 
applied. 

Fig. 23 is a diagram illustrating least significant 8-bit 
code allocation examples for system control identi- 30 
f iers according to a fifth embodiment of the present 
invention. 

Fig. 24 shows flowcharts corresponding to Fig. 6 in 
the case of the fifth embodiment of the present 
invention. 35 
Fig. 25 is a compositional diagram of a system 
wherein a digital data transmission method accord- 
ing to a sixth embodiment of the present invention 
is applied. 

Fig. 26 shows flowcharts corresponding to Fig. 6 in 40 
the case of the sixth embodiment of the present 
invention. 

Fig. 27 is a diagram illustrating display examples of 
program tables according to the sixth embodiment 
of the present invention. 45 
Fig. 28 is a diagram illustrating further display 
examples of program tables according to the sixth 
embodiment of the present invention. 
Fig. 29 is a compositional example of a system 
wherein a digital data transmission method accord- so 
ing to a seventh embodiment of the present inven- 
tion is applied. 

Fig. 30 is a compositional example of a digital data 
transmission device according to an eighth embod- 
iment of the present invention. 55 
Fig. 31 is a compositional example of a digital data 
transmission device according to a ninth embodi- 
ment of the present invention. 



Fig. 32 is a diagram illustrating the composition of 
transmission data in a prior art example. 
Fig. 33 is a compositional diagram of a transmis- 
sion and reception system according to a prior art 
example; and 

Fig. 34 is a diagram illustrating a program table 
according to a prior art example. 

BEST MODE FOR CARRYING OUT THE INVENTION 

(First Embodiment) 

[0060] Fig. 1 is a compositional diagram showing a 
system wherein a digital data transmission method 
according to a first embodiment of the present invention 
is applied. 

[0061 ] In the digital data transmission method accord- 
ing to this embodiment, a low-resolution digital video 
signal is generated by frequency scaling of an input dig- 
ital video signal, first digital data obtained by encoding 
the low-resolution digital video signal and second data 
obtained by encoding the aforementioned input digital 
video signal are divided respectively into packets units 
and multiplexed and transmitted with packets containing 
information relating to programs, and identification infor- 
mation for identifying whether data is hierarchically 
encoded or non-hierarchically encoded is described in 
the packets containing information relating to programs, 
as explained below. 

[0062] To achieve the foregoing, a digital data trans- 
mission device 1 comprises: hierarchical encoding 
means 6 for generating a low- resolution digital video 
signal 3 by frequency scaling of an input digital video 
signal 2 and outputting first digital data 4 obtained by 
encoding the low-resolution digital video signal 3, as 
well as second digital data 5 obtained by encoding the 
input digital video signal 2; identification information 
generating means 8 for generating identification infor- 
mation 7 for identifying whether data is non-hierarchi- 
cally encoded or hierarchically encoded; multiplexing 
means 9 for dividing the first digital data 4 and second 
digital data 5 into packet units and multiplexing them 
with packets containing information relating to pro- 
grams; and modulating means 10 for modulating and 
transmitting the output from multiplexing means 9. The 
identification information is described in the packets 
containing information relating to programs, as 
explained below. 

[0063] Hierarchical encoding means 6 comprises: 
sample thinning means 1 1 for generating a low-resolu- 
tion digital video signal, wherein the spatial resolution of 
the input digital video signal 2 is reduced by frequency 
scaling, through thinning out the picture elements by 
low pass filtering of the input digital video signal 2; low- 
resolution compression encoding means 13 for generat- 
ing first digital data 4 and a predicted image signal 1 2 by 
compression encoding of this low-resolution digital 
video signal 3; sample interpolating means 15 for gen- 



9 



17 



EP 0 910 214 A1 



18 



erating an up-sampling signal 14 by up-sample 
processing of the predicted image signal 12; and high- 
resolution compression encoding means 16 for com- 
pression encoding of the input digital video signal 2 
without involving a reduction in resolution. 
[0064] The high-resolution compression encoding 
means 16 generates second digital data 5 by compres- 
sion encoding of the input digital video signal 2 in 
accordance with, MPEG2, for example, which is an 
international standard for image compression technol- 
ogy. The low-resolution compression encoding means 
13 similarly carries out compression encoding of the 
low-resolution digital video signal in accordance with 
MPEG2. The up-sampling signal 14 generated by the 
sample interpolating means 15 is supplied to the high- 
resolution compression encoding means 16 as one pre- 
dictive mode. Here, the first digital data 4 is a signal 
obtained by compression encoding of a sequential 
scanning signal operating at an image size of 720 x 480 
and a frame speed of 59.94 frames/second, for exam- 
ple. This corresponds to a system operating a current 
NTSC format as a sequential scanning signal. The sec- 
ond digital data 5 corresponds to a signal obtained by 
compression encoding the high-resolution component 
of a sequential scanning signal operating at an image 
size of 1280 x 720 and frame speed of 59.94 
frames/second, for example. 

[0065] In the present embodiment, non-hierarchically 
encoded data and hierarchically encoded data are mul- 
tiplexed and transmitted, so in order for the receiver side 
to perform decoding correctly, it is necessary to identify 
whether data is non-hierarchically encoded or hierarchi- 
cally encoded. 

[0066] Therefore, identification information generating 
means 8 generates identification information 7 for iden- 
tifying whether data is non-hierarchically encoded or 
hierarchically encoded. 

[0067] Below, the process of transmitting this identifi- 
cation information with the packets containing informa- 
tion relating to programs will be described. 
[0068] Fig. 2 is a diagram illustrating the composition 
of transmission data in this first embodiment, and labels 
which are the same as the prior art example in Fig. 32 
indicate the same parts of the composition. Described 
briefly, image data 17, 18 for program number 1 and 
program number 3 centred on a reception frequency of 
12.568 GHz are multiplexed in packet units with an NIT 
(network information table) 19, PMT (program manage- 
ment table), and EIT (event information table) 21 con- 
taining service information relating to the programs. 
[0069] In the present embodiment, program number 1 
is non-hierarchically encoded and is constituted by the 
first digital data 4, whilst program number 3 is hierarchi- 
cally encoded and is constituted by the first and second 
digital data 4, 5. In other words, non-hierarchically 
encoded data and hierarchically encoded data are mul- 
tiplexed and transmitted together. 
[0070] For this purpose, in this embodiment, it is pos- 



sible to designate a system control identifier in the PMT 
(program management table) 20-j , and identification 
information in the form of a code is described therein 
such that data can be identified as either non-hierarchi- 

5 cally encoded data or hierarchically encoded data. 
[0071] Fig. 3 is a diagram illustrating a data composi- 
tion of the PMT (program management table) 201. 
Here, the service ID is the program number. As shown 
in Fig. 3, the system control identifier is located in the 

10 descriptor of the program information in the PMT and it 
has a 16-bit structure. Of these 16 bits, the 2 most sig- 
nificant bits indicate the system classification, the mid- 
dle 6 bits identify the report level technology system, 
and the 8 least significant bits identify the private stand- 

15 ard technology system, which can be determined by a 
private company. The system classification in the two 
most significant bits is used to identify whether the infor- 
mation contained in the subsequent bits is to be pro- 
vided to all users or whether it is commercial 

20 information, or the like. 

[0072] Fig. 4 shows code allocation examples in a 
case where the least significant 8 bits of the aforemen- 
tioned system control identifier indicate whether data is 
non-hierarchically encoded data or hierarchically 

25 encoded data. In Fig. 4, non-hierarchical encoding is 
designated as code value 0x01 and hierarchical encod- 
ing is designated as code value 0x02, but other codes 
may also be used, provided that hierarchical encoding 
and non-hierarchical encoding can be identified. 

30 [0073] Fig. 5 shows code allocation examples in a 
case where the middle 6 bits of the aforementioned sys- 
tem control identifier are used to identify non-hierarchi- 
cal encoding and hierarchical encoding. In Fig. 5, the 
code value for non-hierarchical encoding is 0x01 and 

35 the code value for hierarchical encoding is 0x02, but 
other codes may be used, provided that non-hierarchi- 
cally encoded data and hierarchically encoded data can 
be identified. 

[0074] As described above, identification information 

40 for identifying non-hierarchically encoded data and hier- 
archically encoded data is transmitted by being 
described in the system control identifier in the PMT 
(program management table) 201. As illustrated in Fig. 
1, the digital data reception device 22, on the other 

45 hand, comprises: demodulating means 23 for demodu- 
lating the first and second digital data 4, 5 and informa- 
tion containing the identification information; program 
selecting means 25 for receiving program selection 
commands from an operator (user) and giving instruc- 

50 tions to demodulating means 23 and separating means 
24; the aforementioned separating means 24 for sepa- 
rating and extracting digital data selected by program 
selecting means 25, on the basis of identification infor- 
mation; identification information storing means 26 for 

55 storing identification information separated by separat- 
ing means 24; decoding instructing means for giving a 
reproduction instruction to low-resolution decoding 
means 28 on the basis of identification information from 
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the identification information storing means 26; low-res- 
olution decoding means 28 for decoding the non-hierar- 
chically encoded first digital data 4 separated and 
extracted by separating means 24 and outputting this 
data in the form of a low-resolution digital video signal 3; 5 
and video display means 31 for displaying the digital 
video signal from low-resolution decoding means 28. 
Reproduction and display of image data is only carried 
out in the case of non-hierarchically encoded data of 
low resolution. A standard video data reception device w 
also requires other constituent elements in addition to 
these, for example, a decoding section for decoding 
sound data, or the like, but since these elements do not 
relate directly to the present invention, description 
thereof is omitted here. 15 
[0075] Next, the operation of the transmitting side and 
receiving side in the present embodiment having the 
foregoing composition is described on the basis of the 
flowcharts in Fig. 6(A) and Fig. 6(B). 
[0076] Here, the number of programs is limited to two, 20 
namely, program number 1 and program number 3, and 
it is assumed that these two programs 1 , 3 are multi- 
plexed on a single frequency band. Moreover, the pro- 
gram in program number 1 is non-hierarchically 
encoded and is constituted by the first digital data, the 25 
program name being "quiz", whilst the program in pro- 
gram number 3 is hierarchically encoded and is consti- 
tuted by the first and second digital data, the program 
name being "soccer". 

[0077] On the transmission side, the following proce- 30 
dure is implemented. Firstly, a packet of digital data for 
program number 1 is created (step 1). A packet identi- 
fier PID of "0x91" is attached to the leading bit of the 
packet, and digital data (quiz) is added after the end of 
the packet identifier PID to create a packet of uniform 35 
size. Here, the PID was taken as "0x91", but any PID 
may be used, provided that it enables the packet to be 
distinguished from other packets. 
[0078] Next, packets of digital data for program 
number 3 are created (step 2). A packet identifier PID of 40 
"0x92" is attached to the leading bit of the packet, and 
the first digital data (soccer) is added thereafter, where- 
upon "0x93" is attached to the leading bit of a packet 
and the second digital data (soccer) is added thereafter, 
thus creating packets of uniform size. Here, "0x92" and 45 
"0x93" are used as PID values, but any PID may be 
used, provided that they enable the packets to be distin- 
guished from other packets. 

[0079] Next, a PMT packet is created (step 3). A 
packet identifier PID of "0x02" is entered at the head of so 
the packet, whereupon "0x91 "is entered in the PID for 
the digital data for program number 1 , "0x01 " is entered 
in the 8 lower bits of the system control identifier as 
identification information for non-hierarchical encoding, 
"0x92" is entered in the PID for the first digital data for 55 
program number 3, "0x93" is entered in the PID for the 
second digital data, and "0x02" is entered in the 8 lower 
bits of the system control identifier as identification infor- 



mation for hierarchical encoding. Here, the least signifi- 
cant 8 bits of the system control identifier were used, but 
the middle 6 bits illustrated in Fig. 5 may also be used 
for identification information. Furthermore, the packet 
identifier PID for the PMT packet was taken as "0x02", 
and this PID is defined in the PAT (Program Association 
Table) in the MPEG standards. 
[0080] These various packets are multiplexed and 
transmitted (step 4). In other words, the aforementioned 
three types of packet are set to a uniform size, and are 
multiplexed and then transmitted. Normally, error cor- 
rection is appended and the data is transmitted by 
QPSK modulation or QAM modulation, or the like, but 
since this does not relate directly to the present inven- 
tion, description thereof if omitted here. 
[0081] On the other hand, on the receiving side, the 
following procedure is implemented. Demodulating 
means 23 demodulates the multiplexed data from the 
transmitting side (step 5). Separating means 24 sepa- 
rates and extracts the PMT packet, using the packet 
identifier 0x02 as a key (step 6). By decoding the PMT 
data, information indicating "program number 1 : digital 
data PID is 0x91 , non-hierarchically encoded data; pro- 
gram number 3: digital data PID is 0x92 and 0x93, hier- 
archically encoded data" is obtained, and this 
information is stored in identification information storing 
means 26 (step 7). 

[0082] A program selection is received from the oper- 
ator via program selecting means 25, such as a remote 
control, channel buttons on a monitor, or the like (step 
8). If the operator selects program number 1 , the PID of 
the digital data to be reproduced is taken as "0x91" on 
the basis of the information from the identification infor- 
mation storing means 26, and hence the data is identi- 
fied as being non-hierarchically encoded data. 
[0083] In this embodiment, if the data is non-hierarchi- 
cally encoded, then it is the first digital data, which is a 
low-resolution digital video signal, and therefore the 
program selecting means 25 instructs separating 
means 24 to separate packets having a PID of 0x91, 
and decoding instructing means 27 instructs low-resolu- 
tion decoding means 28 to decode the first digital data 4 
(step 9). Thereby, a sequential image signal of 720 
effective horizontal pixels x 480 effective vertical scan- 
ning lines operating at 59.94 frames/second, for exam- 
ple, is displayed on image display means 31 . 
[0084] If the operator selects program number 3, then 
the PID of the digital data will be read as 0x92 and 0x93 
on the basis of the information from identification infor- 
mation storing means 26, thereby identifying the data as 
hierarchically encoded data. In this case, since the data 
is hierarchically encoded, decoding instructing means 
27 does not output a decoding instruction to low-resolu- 
tion decoding means 28, and no reproduction and dis- 
play is carried out. 

[0085] In this way, in the digital data transmission 
method or digital data transmission device according to 
the present first embodiment, in a digital data transmis- 
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sion method whereby digital data for a plurality of pro- 
grams is divided into packet units and a plurality of 
packets of this digital data and packets containing infor- 
mation relating to programs are transmitted by multi- 
plexing, identification information for identifying when 
data is non-hierarchically encoded or hierarchically 
encoded is transmitted with the aforementioned data, 
thereby enabling the receiving side to identify correctly 
whether data is non-hierarchically encoded data or hier- 
archically encoded data, and allowing a low-resolution 
digital video signal to be reproduced correctly when the 
data is non-hierarchically encoded, by restricting in 
advance to low-resolution digital video signals, for 
example, and furthermore, enabling non-hierarchically 
encoded or hierarchically encoded digital data to be 
transmitted in program number units, thereby making it 
possible to increase the variety of programs transmitted. 
[0086] Moreover, the digital data receiving device 
according to the first embodiment is able to identify 
when non-hierarchically encoded data is received, and 
it is therefore able to reproduce and display this data 
correctly. 

(Second Embodiment) 

[0087] Fig. 7 is a compositional diagram illustrating a 
system wherein a digital data transmission method 
according to a second embodiment of the present 
invention is applied; parts corresponding to the embod- 
iment described above are labelled with the same refer- 
ence numerals. 

[0088] In the digital data transmission method accord- 
ing to this embodiment, a low-resolution digital video 
signal is generated by frequency scaling of an input dig- 
ital video signal, first digital data obtained by encoding 
the low-resolution digital video signal and second digital 
data obtained by encoding the aforementioned input 
digital video signal is divided into packet units and trans- 
mitted by multiplexing with packets containing informa- 
tion relating to programs, and identification information 
for identifying whether data is the first digital data or the 
second digital data, as explained below, is described in 
the packets containing the information relating to pro- 
grams. 

[0089] Therefore, identification information generating 
means 8-| in the digital data transmitting device 1 ^ gen- 
erates identification information 7-j for identifying 
whether data is the first digital data 4 or the second dig- 
ital data 5, rather than whether it is non-hierarchically 
encoded data or hierarchically encoded data, as 
described above. With this exception, the composition 
of the digital data transmitting device 1 1 is the same as 
the foregoing embodiment. 

[0090] Below, the process of transmitting this identifi- 
cation information with the packets containing informa- 
tion relating to programs is described, but leaving aside 
the identification information component, the composi- 
tion of the transmission data in the second embodiment 



is basically the same as the data composition illustrated 
in Fig. 2. 

[0091 ] In this embodiment, the following data compo- 
sition is adopted in order that the first and second digital 

5 data 4,5 can be identified. 

[0092] Namely, in this embodiment, identification infor- 
mation for identifying whether data is first digital data 4 
or second digital data 5 is described in the stream iden- 
tifier of the program information descriptor in the PMT 

10 (program management table). Fig. 8 is a diagram illus- 
trating a further data composition of a PMT (program 
management table) 20 2 , wherein the identification infor- 
mation indicating whether data is first digital data 4 or 
second digital data 5 is described in the stream identi- 

15 fier of the program information descriptor in the PMT. 
[0093] The stream identifier contains an identifier indi- 
cating the type of video or audio encoded data (stream), 
and the PI D of the corresponding stream is also regis- 
tered as an elementary PID. Thereby, digital data trans- 

20 mitted individually for each PID can be described as 
either first digital data 4 or second digital data 5. In Fig. 
8, the stream identifier code value 0x80 corresponds to 
the first digital data 4 and the code value 0x81 corre- 
sponds to the second digital data 5, but other code val- 

25 ues may of course also be used, provided that both 
digital data 4, 5 can be identified. In this way, identifica- 
tion information for identifying the first digital data and 
second digital data is described in the stream identifier 
of the PMT (program management table) and transmit- 

30 ted. 

[0094] As illustrated in Fig. 7 above, the digital data 
receiver device 22, on the other hand, comprises: 
demodulating means 23 for demodulating the first and 
second digital data 4, 5 and information containing iden- 

35 tification information; program selecting means 25 for 
receiving program selection commands from an opera- 
tor (user) and giving instructions to demodulating 
means 23 and separating means 24; the aforemen- 
tioned separating means 24 for separating and extract- 

40 ing digital data selected by program selecting means 
25, on the basis of identification information; identifica- 
tion information storing means 26 for storing identifica- 
tion information separated by separating means 24; 
decoding instructing means 27 for giving a reproduction 

45 instruction to decoding means 28, 30 on the basis of 
identification information from identification information 
storing means 26; low-resolution decoding means 28 
for decoding the first digital data 4 separated and 
extracted by separating means 24 and outputting this 

so data in the form of a low-resolution digital video signal 3; 
sample interpolating means 29 for generating an up- 
sampling signal by up-sample processing of a predicted 
image signal from low-resolution decoding means 28; 
high-resolution decoding means 30 for decoding the 

55 second digital data 5 separated and extracted by sepa- 
rating means 24 and outputting this data as a high-res- 
olution digital video signal 2; and image display means 
31 for displaying the digital video signals from decoding 
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means 28 and 30. A normal image data receiving 
device requires further components in addition to these, 
for example, a decoding section for decoding sound 
data, or the like, but since these components do not 
relate directly to the present invention, description 5 
thereof is omitted here. 

[0095] Next, the operation of the transmitting side and 
receiving side of the embodiment having the foregoing 
composition is described on the basis of the flowcharts 
in Fig. 9(A) and Fig. 9(B). 

[0096] Here, the program numbers are limited to pro- 
gram number 1 and program number 3, similarly to the 
previous embodiment, and it is assumed that these two 
program numbers 1 , 3 are multiplexed on the basis of a 
single frequency band. Moreover, it is supposed that the 
program in program number 1 is non-hierarchically 
encoded and constituted by the first digital data, the pro- 
gram name being "quiz", and the program in program 
number 3 is hierarchically encoded and constituted by 
the second digital data, its program name being "soc- 
cer'. 

[0097] The following procedure is implemented on the 
transmitting side. Firstly, a packet of digital data for pro- 
gram number 1 is created (step 1). A packet identifier 
PID of "0x91" is attached to the leading hit of a packet, 
and digital data (quiz) is appended thereafter to form a 
packet of uniform size. Here, the PID is taken as "0x91 ", 
but any PID may be used, provided that it allows the 
packet to be distinguished from other packets. 
[0098] Next, packets of digital data for program 
number 3 are created (step 2). A packet identifier PID of 
"0x92" is attached to the leading bit of a packet, and first 
digital data (soccer) is appended thereafter, and "0x93" 
is attached to the leading of a packet and second digital 
data (soccer) is appended thereafter, such that packets 
of uniform size are formed. Here, the PID is taken as 
"0x92" and "0x93", but other PID values may be used, 
provided that they enable a packet to be distinguished 
from other packets. 

[0099] Thereupon, a PMT packet is created (step 3). 
"0x02" is entered as a packet identifier PID at the 
header of the packet, "0x91 " is entered in the first digital 
data PID for program number 1, "0x80" is designated in 
the stream identifier for program number 1 as identifica- 
tion information which indicates that the data is first dig- 
ital data, "0x92" is entered in the first digital data PID for 
program number 3, "0x80" is designated in the stream 
identifier as identification information indicating that the 
data is first digital data, "0x93" is entered as the second 
digital data PID for program number 3, and "0x81 "is 
designated as identification information indicating that 
the data is second digital data. 

[0100] These various packets are multiplexed and 
transmitted (step 4). In other words, the aforementioned 
packets are set to a uniform size and are then multi- 
plexed and transmitted. Usually, error correction is 
added and transmission is conducted by QPSK modula- 
tion or QAM modulation, but since this does not relate 



directly to the present invention, description thereof is 
omitted here. 

[01 01 ] On the other hand, at the receiving side, the fol- 
lowing procedure is implemented. Demodulating means 
23 demodulates the multiplexed data from the transmit- 
ting side (step 5). Separating means 24 separates and 
extracts the PMT packet using the packet identifier 
"0x02" as a key (step 6). By decoding the PMT data, 
information indicating "program number 1 : digital data 
PID = 0x91 , first digital data 4 ; program number 3: dig- 
ital data PID = 0x92 and 0x93, first digital data 4 and 
second digital data 5, respectively" is obtained, and this 
information is stored in the identification information 
storing means 26 (step 7). 

[0102] Program selection is received from the opera- 
tor via program selecting means 25, such as a remote 
control, channel buttons on a monitor, or the like (step 
8). If the operator selects program number 1 , the PID of 
the digital data to be reproduced is taken as "0x91" on 
the basis of the information from the identification infor- 
mation storing means 26, and hence the data is identi- 
fied as being first digital data 4. Program selecting 
means 25 instructs separating means 24 to separate 
packets having a PID of "0x91", and decoding instruct- 
ing means 27 instructs low-resolution decoding means 
28 to decode the first digital data 4 (step 9). Thereby, a 
sequential scanning signal operating at, for example, 
720 effective horizontal pixels x 480 effective vertical 
scanning lines and 59.94 frames/second is displayed on 
image display means 31 . 

[01 03] If the operator selects program number 3, then 
the PID of the digital data will be read as 0x92 and 0x93 
on the basis of the information from identification infor- 
mation storing means 26, thereby identifying the data as 
first digital data 4 and second digital data 5, respec- 
tively. Program selecting means 25 instructs separating 
means 24 to separate packets having a PID of 0x92 and 
0x93, and decoding instructing means 27 instructs low- 
resolution decoding means 28 to decode the first digital 
data 4, whilst also instructing high-resolution decoding 
means 30 to decode the second digital data 5 (step 1 0). 
Thereby, a sequential scanning signal operating at, for 
example, 1280 effective horizontal pixels x 720 effective 
vertical scanning lines and 59.97 frames/second is dis- 
played on image display means 31 . 
[01 04] As described above, in a digital data transmis- 
sion method or digital data transmission device accord- 
ing to the second embodiment of the present invention, 
whereby digital data for a plurality of programs is divided 
respectively into packet units, and this plurality of pack- 
ets of digital data and packets containing information 
relating to programs are multiplexed and transmitted, in 
addition to transmitting, as the digital data for the plural- 
ity of programs, first digital data 4 obtained by encoding 
a sequential scanning signal operating at 720 effective 
horizontal pixels x 480 effective vertical scanning lines 
and 59.94 frames/second, for example, and second dig- 
ital data 5 obtained by encoding a sequential scanning 
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signal operating at 1280 effective horizontal pixels x 720 
effective vertical scanning lines and 59.94 frames/sec- 
ond, identification information for identifying whether the 
digital data constituting a program is the first digital data 
4 or the second digital data 5 is also transmitted in a 
PMT (program management table) 20 that indicates 
which packets are used to transmit which programs, 
and therefore both the first digital data 4 and the second 
digital data 5 can be reproduced correctly on the 
receiver side and the variety of programs transmitted 
can be increased. 

[0105] Furthermore, since the digital data reception 
device according to this second embodiment comprises 
demodulating means 23 for demodulating the first dig- 
ital data 4, the second digital data 5 and information 
containing identification information for identifying both 
digital data 4, 5, separating means 24 for separating 
and extracting digital data corresponding to a selection 
operation, on the basis of the identification information 
and the aforementioned selection operation, low-resolu- 
tion decoding means 28 for decoding the first digital 
data 4 separated and extracted by separating means 24 
and outputting this data in the form of a low-resolution 
digital video signal 3, and high-resolution decoding 
means 30 for decoding the second digital data 5 sepa- 
rated and extracted by separating means 24 and output- 
ting this data as a high-resolution digital video signal 2, 
both the first digital data 4 and the second digital data 5 
can be reproduced and displayed correctly. The identifi- 
cation information for identifying the first digital data 4 
and the second digital data 5 may be designated as a 
code signifying a PES (Packetized Elementary Stream) 
of code value 0x06, which indicates private data in the 
stream identifier of the PMT (program management 
table), or it may be designated as a code signifying a 
private section of code value 0x05, as shown in Fig. 1 1 , 
or it may be designated as code value OxOF, as illus- 
trated in Fig. 12. 

(Third Embodiment) 

[01 06] Fig. 1 3 is a compositional diagram of transmis- 
sion data in a third embodiment of the present invention. 
Parts corresponding to Fig. 2 are given the same refer- 
ence numerals. With the exception of the component 
relating to identification information, the composition of 
the transmission and reception systems is the same as 
in the second embodiment illustrated in Fig. 2. 
[0107] In the foregoing embodiments, non-hierarchi- 
cally encoded data and hierarchically encoded data 
were multiplexed and transmitted for each program 
number, but in the present embodiment, the non-hierar- 
chically encoded first digital data 4 and the hierarchi- 
cally encoded first and second digital data 4, 5 are 
multiplexed and transmitted for each program, as indi- 
cated in an EIT (event information table) 21-,, rather 
than for each program number. 
[0108] Therefore, in contrast to the second embodi- 
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ment described above, wherein identification informa- 
tion for identifying the first and second digital data is 
described in the stream identifier of the PMT (program 
management table), in the present embodiment, it is 
possible to describe a component type indicating the 
constituent elements of a program in the EIT (event 
information table) 21 1 , which gives program contents, 
and a code identifying whether data is the first digital 
data 4 or the second digital data 5 is described in the 
component type. 

[0109] Fig. 14 shows an EIT (event information table) 
21 1 which shows program allocations indicating the 
location of the aforementioned component type. The 
component type is located within a component identifier, 
which is one descriptor contained in the EIT (event infor- 
mation table), and it has an 8-bit structure. 
[01 1 0] Fig. 1 5 is a code allocation example for compo- 
nent type in the case of the second digital data 5, and 
Fig. 16 is a code allocation example for component type 
in the case of the first digital data 4. Fig. 15 and Fig. 16 
give one example of code allocations, and any other 
codes may be used, provided that they enable data to 
be identified as either first digital data 4 or second digital 
data 5. 

[01 1 1 ] Next, a transmission and reception operation in 
the third embodiment is described. 
[0112] Firstly, "0x12" is entered as a PID at the head 
of an EIT packet. Thereupon, the following information, 
which is illustrated in Fig. 13, is stored in the region cor- 
responding to program number 1 . 



Start time: 
Program name: 
Component type: 



Start time: 
Program name: 
40 Component type : 

Start time: 
Program name: 
Component type : 

45 



19:00 
Baseball a 

0x01 (code indicating first digital 
data 4) 

:0x21 (code indicating second dig- 
ital data 5) 
20:00 
Quiz 

0x01 (code indicating first digital 

data 4) 

21:00 

Foreign film 

0x02 (code indicating first digital 
data 4) 

: 0x22 (code indicating second dig- 
ital data 5) 



[0113] Thereupon, the following information, which is 
so illustrated in Fig. 12, is stored in the region correspond- 
ing to program number 3. 



Start time: 
Program name: 
55 Component type: 

Start time: 
Program name: 



19:00 
Baseball a 
0x01 (code 
data 4) 
20:00 
Soccer 



indicating first digital 
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Component type: 0x02 (code indicating first digital 
data 4) 

: 0x22 (code indicating second dig- 
ital data 5) 

Start time: 21:00 

Program name: Baseball b 

Component type: 0x02 (code indicating first digital 
data 4) 

:0x22 (code indicating second digital 

data 5) 
Start time: 22:00 
Program name: News 

Component type: 0x01 (code indicating first digital 
data 4) 

:0x21 (code indicating second digital 
data 5) 

[0114] The aforementioned EIT is transmitted by mul- 
tiplexing it with the digital data for program number 1 , 
the digital data for program number 3, and the PMT 
packet describing the PIDs of the digital data for each 
program number. 

[0115] The operation of the digital data reception 
device illustrated in Fig. 7 is as follows. 
[01 1 6] The aforementioned multiplexed data transmit- 
ted from the transmitting side is demodulated by 
demodulating means 23, PMT packets are separated by 
separating means 24 using packet identifier PID 0x02 
as a key, and the EIT packets are separated and 
extracted using packet identifier PID 0x12 as a key. 
[01 1 7] Therefore, by decoding the PMT data, it can be 
recognised that "the PID of digital data for program 
number 1 is 0x91" and that "the PID of digital data for 
program number 3 is 0x92 and 0x93", and furthermore, 
the component identifiers in the EIT can be defined 
according to the PIDs of the digital data for each pro- 
gram number as defined in the PMT By decoding this, 
then supposing that the current time is 20:00 - 21 :00, for 
example, information indicating that "the digital data for 
program number 1 is the first digital data 4, and the dig- 
ital data for program number 3 is the first digital data and 
the second digital data 5" will be obtained, and this infor- 
mation will be stored in identification information storing 
means 26. 

[01 1 8] Furthermore, if a program selection is received 
from the operator and program number 1 is selected, 
the PID of the digital data to be reproduced will be rec- 
ognized as 0x91, on the basis of information from iden- 
tification information storing means 26, thereby 
identifying the digital data as the first digital data 4. Pro- 
gram selecting means 25 instructs separating means 24 
to separate packets having a PID of 0x91 , and decoding 
instructing means 27 instructs low- resolution decoding 
means 28 to decode the first digital data 4. 
[0119] If, on the other hand, the operator selects pro- 
gram number 3, then the PID of the digital data is recog- 
nised as 0x92 and 0x93, on the basis of the information 
from identification information storing means 26, 



thereby identifying the digital data to be the first and 
second digital data 4, 5. Program selecting means 25 
instructs separating means 24 to separate packets hav- 
ing a PID of 0x92 and 0x93, and decoding instructing 
5 means 27 instructs low-resolution decoding means 28 
to decode the first digital data 4, whilst also instructing 
high-resolution decoding means 30 to decode the sec- 
ond digital data 5. 

[0120] Charge information may also be added to the 
10 descriptor in the EIT (event information table) 21 -| 
shown in Fig. 14, such that charge information can be 
understood at the receiver side. For example, it is possi- 
ble to apply a charge depending on the image resolu- 
tion, such that the first digital data (PID: 0x91 or 0x92), 
15 which is a low-resolution digital video signal, is free of 
charge, but when the second digital data (PID : 0x93), 
which is a high-resolution digital video signal, is added, 
a charge is incurred. 

[0121] As described above, in the third embodiment, 

20 when digital data for a plurality of programs is divided 
respectively into packet units and this plurality of pack- 
ets of digital data is transmitted by multiplexing with 
packets containing information relating to programs, 
identification information for identifying whether the dig- 

25 ital data constituting a program is the first digital data 4 
or the second digital data 5 is transmitted as a descrip- 
tor in an event information table 21 1( which shows pro- 
gram contents, and therefore both the first digital data 4 
and the second digital data 5 can be reproduced cor- 

30 rectly at the receiver side, thereby allowing increased 
freedom in the composition of programs to be transmit- 
ted, such that, for instance, low-resolution digital data is 
used for news programs and high-resolution digital data 
is used for sports programs. 

35 [0122] Moreover, in the present embodiment, identifi- 
cation information for identifying the first digital data 4 
and the second digital data 5 is described in a compo- 
nent identifier of the EIT (event information table) 21 -| , 
which shows programs contents, but as a further 

40 embodiment of the present invention, the identification 
information may also be described in a CSSM packet of 
a channel service allocation table, which shows pro- 
gram contents. 

[01 23] Fig. 1 7 is a diagram illustrating the contents of 
45 a CSSM packet in a channel service allocation table, 
wherein a CSSM fragment is described within the 
CSSM packet. The channel map contains the channel 
number (program number) and also a CI data offset. 
This CI data offset is a data offset for CI data corre- 
so sponding to the aforementioned channel number. 

[0124] In the CI data, a PID list table is described. The 
PID list table contains stream types which distinguish 
which stream each PID is located in, in other words, 
whether each PID indicates the first digital data 4 or the 
55 second digital data 5, and this table shows correspond- 
ing program information. Thereby, it is possible to iden- 
tify the stream type of the first digital data 4 and second 
digital data 5, and each PID stream can be made to cor- 
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respond to a channel number (program number) and a 
PID of the first and second digital data 4, 5. Moreover, 
as shown in Fig. 18, if the PID list expresses the PID of 
the first digital data 4 as base PID + OxOOOJ (where H is 
a positive integer) and the PID of the second digital data 
5 as base PID + OxOOOK (where K is a positive integer 
other than J), then it is possible to create a connection 
using the base PID alone. 

(Fourth Embodiment) 

[01 25] Fig. 1 9 is a compositional diagram of transmis- 
sion data according to a fourth embodiment of the 
present invention. Parts which correspond to Fig. 2 are 
given the same reference numerals. With the exception 
of the component relating to identification information, 
the composition of the transmission and reception sys- 
tems is the same as in the first embodiment in Fig. 1 . 
[0126] In the first embodiment described above, iden- 
tification information for identifying whether data is non- 
hierarchically encoded or hierarchically encoded was 
designated in the system control identifier of the PMT 
(program management table) 20-| , whereas in the 
present embodiment, a network ID for identifying the 
network can be designated in an NIT (network informa- 
tion table) 19-, . 

[0127] Fig. 20 is diagram of a data composition in an 
NIT (network information table) 19-| showing the loca- 
tion of the aforementioned network ID, and Fig. 21 is an 
example of code allocations for the network ID. Here, 
the code for non-hierarchical encoding is taken as 
0x0001 and the code for hierarchical encoding is taken 
as 0x0002, but other codes can be used, provided that 
they enable non-hierarchical encoding and hierarchical 
encoding to be identified. 

[0128] Next, transmission and reception operations 
according to the present embodiment will be described. 
[0129] On the transmitting side, data is transmitted by 
the following procedure. Firstly, "0x10" is entered as a 
PID at head of an NIT packet. Thereupon, the following 
data, which is illustrated in Fig. 19, is stored in the NIT 
as information for program number 1 . 

Network ID : 0x0001 (code indicating non- 

hierarchical encoding) 
Program number : 1 
Reception frequency : 1 2.598 GHz 

The following data is stored in the NIT as information for 
program number 3. 

Network ID : 0x0002 (code indicating hier- 

archical encoding) 
Reception frequency : 1 2.568 GHz 

[0130] Thereupon, this NIT is multiplexed and trans- 
mitted with digital data for program number 1, digital 
data for program number 3 and a PMT packet which 



describes the PIDs for the digital data for each program 
number. 

[0131] Moreover, the operation of the digital data 
reception device illustrated in Fig. 1 is as shown below. 

5 [01 32] The aforementioned multiplexed data transmit- 
ted from the transmitting side is decoded by decoding 
means 23, PMT packets are separated by separating 
means 24, using the packet identifier PID "0x02" as a 
key, and the NIT packets are separated and extracted 

10 using the packet identifier PID "0x10" as a key. By 
decoding the PMT data, it is recognized that "the PID for 
the digital data for program number 1 is 0x91 "and that 
"the PID for the digital data for program number 3 is 
0x92 and 0x93", and furthermore, by decoding the NIT 

is data, information indicating that "the digital data for pro- 
gram number 1 is non-hierarchically encoded data and 
the digital data for program number 3 is hierarchically 
encoded data" is obtained, and this information is 
stored in identification information storing means 26. 

20 [0133] A program selection is received from an oper- 
ator via program selecting means 25, such as a remote 
control, channel buttons on a monitor, or the like. If the 
operator selects program number 1 , then the PID of the 
digital data to be reproduced is recognized as 0x91 on 

25 the basis of the information from identification informa- 
tion storing means 26, thereby identifying the data as 
non-hierarchically encoded data. The program selecting 
means 25 instructs separating means 24 to separate 
packets having a PID of 0x91, and the decoding 

30 instructing means 27 instructs the low-resolution decod- 
ing means 28 to decode the first digital data 4. Thereby, 
a sequential scanning signal operating at 720 effective 
horizontal pixels x 480 effective vertical scanning lines 
and 59.94 frames/second is displayed on image display 

35 means 31 . 

[01 34] If the operator selects program number 3, then 
the PID of the digital data is recognised to be 0x92 and 
0x93 on the basis of the information from identification 
information storing means 26, thereby identifying the 

40 data as hierarchically encoded data, and since the data 
is hierarchically encoded, decoding instructing means 
27 does not output a decoding command to low-resolu- 
tion decoding means 28 and no image is reproduced 
and displayed in this case. 

45 [0135] As described above, in the digital data trans- 
mission method or digital data transmission device 
according to the fourth embodiment, whereby digital 
data for a plurality of programs is divided respectively 
into packet units and this plurality of packets of digital 

so data is multiplexed and transmitted with packets con- 
taining information relating to programs, identification 
information for identifying whether data is non-hierarchi- 
cally encoded or hierarchically encoded is transmitted 
additionally in an NIT (network information table) which 

55 indicates which program is transmitted in which pack- 
ets, thereby enabling the receiving side to identify cor- 
rectly whether data is non-hierarchically encoded or 
hierarchically encoded, and if it is non-hierarchically 
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encoded data, in the present embodiment, the data 
forms a low-resolution digital video signal, and therefore 
the signal can be reproduced correctly and non-hierar- 
chically encoded digital data or hierarchically encoded 
digital data can be transmitted separately on each net- 
work, in other words, on each transponder, thereby 
increasing the possible variety of programs transmitted. 

(Fifth Embodiment) 

[0136] Fig. 22 is a compositional diagram showing a 
system wherein a digital data transmission method 
according to a fifth embodiment of the present invention 
is applied. Parts which correspond to the second 
embodiment illustrated in Fig. 7 are labelled with the 
same reference numerals. 

[0137] In this embodiment, the transmitting side is pro- 
vided with decoding program generating means 32 for 
generating a first decoding program containing an algo- 
rithm for decoding first digital data 4 which has been 
compressed and encoded by low-resolution compres- 
sion encoding means 13 and a second decoding pro- 
gram containing an algorithm for decoding second 
digital data 5 which has been compressed and encoded 
by high-resolution compression encoding means 16. 
The receiving side, on the other hand, comprises pro- 
gram storing means 33 for storing received and demod- 
ulated decoding programs and, in place of the high- 
resolution decoding means 30 and low-resolution 
decoding means 28 in the second embodiment 
described above, it comprises high-resolution comput- 
ing means 30-| and low-resolution computing means 
28 1 for carrying out respective decoding operations on 
the basis of decoding programs supplied by program 
storing means 33. In the present embodiment, identifi- 
cation information for identifying the first and second 
digital data 4, 5 is transmitted by being described in the 
stream identifier of the PMT (program management 
table), similarly to the second embodiment described 
above, and furthermore, identification information for 
the first and second decoding programs is described in 
the system control identifier of the PMT (program man- 
agement table). One example of code allocations in this 
system control identifier is shown in Fig. 23. 
[0138] Next, the operations on the transmitting side 
and receiving side according to the present embodi- 
ment having the foregoing composition will be 
described with reference to the flowcharts in Fig. 24(A) 
and Fig. 24(B). 

[0139] Here also, the number of programs is limited to 
two, namely, program number 1 and program number 3, 
similarly to the foregoing embodiments, and it is 
assumed that the two program numbers 1 , 3 are multi- 
plexed on the basis of a single frequency band. Moreo- 
ver, it is supposed that the program in program number 
1 is non-hierarchically encoded and is constituted by 
first digital data 4, the program name being "quiz", whilst 
the program in program number 3 is hierarchically 



encoded and is constituted by first and second digital 
data 4, 5, the program name being "soccer'. 
[01 40] The following procedure is implemented on the 
transmitting side. Firstly, a packet of digital data for pro- 

5 gram number 1 is created (step 1). A packet identifier 
PID, "0x91 ", is attached to the head of a packet, and 
digital data (quiz) is appended thereafter to create a 
packet of uniform size. Here, the PID has been taken as 
"0x91", but any PID may be used, provided that it allows 

10 the packet to be distinguished from other packets. 

[0141] Next, packets of digital data for program 
number 3 are created (step 2). A packet identifier, 
"0x92", is attached to the head of a packet, and first dig- 
ital data (soccer) is appended thereafter, and a packet 

15 identifier, "0x93" is attached to the head of a packet and 
second digital data (soccer) is appended thereafter, 
thus creating packets of uniform size. Here, the PID has 
been taken as 0x92 and 0x93, but any PID may be 
used, provided that it allows the packets to be distin- 
ct? guished from other packets. 

[0142] Thereupon, first and second decoding program 
data packets are created (step 3). A packet identifier 
PID of "0x95" is attached to the head of a packet, and 
first decoding program data is added thereafter to cre- 

25 ate a packet of uniform size. Furthermore, a packet 
identifier PID of "0x96" is attached to the head of a 
packet and second decoding program data is added 
thereafter to create a packet of uniform size, also. Here, 
the PIDs are taken as 0x95 and 0x96, but provided that 

30 a packet can be distinguished from other packets, any 
PID may be used in creating a PMT packet (step 4). 
"0x02" is entered at the head of a packet as a packet 
identifier PID, "0x91 "is entered as the PID for first digital 
data for program number 1, "0x80" is designated as 

35 identification information in the stream identifier for pro- 
gram number 1 , indicating that the data is the first digital 
data, "0x92" is entered as the PID for the first digital 
data for program number 3, "0x80" is entered as identi- 
fication information in the stream identifier for program 

40 number 3, indicating that the data is the first digital data, 
"0x93" is entered as the PID of the second digital data 
for program number 3, and "0x81" is designated as 
identification information in the stream identifier for pro- 
gram number 3, indicating that the data is second digital 

45 data. 

[01 43] Thereupon, a PMT packet of decoding program 
data is generated (step 5). 

[0144] "0x95" is entered as a PID for the first decoding 
program data, "0x03" is designated as first decoding 

so program data in the lower 8 bits of the system control 
identifier for the first decoding program data, "0x96" is 
entered as the PID of the second decoding program 
data, and "0x04" is designated as second decoding pro- 
gram data in the lower 8 bits of the system control iden- 

55 tif ier for the second decoding program data. 

[01 45] These packets are multiplexed and transmitted 
(step 6). In other words, the aforementioned packets are 
set to a uniform size, and are multiplexed and then 
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transmitted. Normally, error correction is added and 
transmission is conducted by QPSK modulation or QAM 
modulation, or the like, but since this does not relate 
directly to the present invention, description thereof is 
omitted here. 

[0146] At the receiving side, on the other hand, the fol- 
lowing procedure is implemented. Demodulating means 
23 demodulates the multiplexed data from the transmit- 
ting side (step 7). Separating means 24 separates and 
extracts the PMT packet using the packet identifier PID 
0x02 as a key (step 8). By decoding the PMT data, infor- 
mation indicating "program number 1 : digital data PID = 
0x91 , first digital data 4; program number 3: digital data 
PID = 0x92 and 0x93, first digital data 4 and second dig- 
ital data 5, respectively" is obtained, and information 
indicating that "the PID of the decoding program data for 
the first digital data 4 is 0x95, and the PID of the decod- 
ing program data for the second digital data is 0x96" is 
also obtained (step 9), this decoding program data 
being stored in program storing means 33 (step 10). 
[0147] A program selection is received from the oper- 
ator via program selecting means 33, such as a remote 
control, channel buttons on a monitor, or the like (step 
11). If the operator selects program number 1 , the PID 
of the first digital data 4 which is to be reproduced is 
identified as 0x91 , and the PID of the first decoding pro- 
gram for decoding the first digital data 4 is identified as 
0x95. Program selecting means 25 instructs separating 
means 24 to separate packets having a PID of 0x91 and 
packets having a PID of 0x95, and decoding instructing 
means 27 instructs low-resolution computing means 
28-| and program storing means 33 to read out the first 
decoding program and decode the first digital data 4 
(step 12). Thereby, a sequential scanning signal operat- 
ing at, for example, 720 effective horizontal pixels x 480 
effective vertical scanning lines and 59.94 frames/sec- 
ond is displayed on image display means 31 . 
[0148] If the operator has selected program number 3, 
the PID of the digital data to be reproduced is recog- 
nized as 0x92 and 0x93, the PID of the decoding pro- 
gram for decoding the first digital data is recognized as 
0x95, and the PID of the second decoding program for 
decoding the second digital data is identified as 0x96. 
Program selecting means 25 instructs separating 
means 24 to separate packets having a PID of 0x92 or 
0x93 and packets having a PID of 0x95 or 0x96, and 
decoding instructing means 27 instructs low-resolution 
computing means 28i and program storing means 33 to 
read out the first decoding program and decode the first 
digital data, whilst also instructing high-resolution com- 
puting means 30-| and program storing means 33 to 
read out the second decoding program and decode the 
second digital data 5 (step 13). Thereby, a sequential 
scanning signal operating at, for example, 1280 effec- 
tive horizontal pixels x 720 effective vertical lines and 
59.97 frames/second is displayed on image display 
means 31. 

[0149] In this way, in the present fifth embodiment, 



when digital data for a plurality of programs is divided 
respectively into packet units and this plurality of pack- 
ets of digital data is multiplexed and transmitted with 
packets containing information relating to programs, in 

5 addition to transmitting first and second digital data 4, 5 
as the digital data for the aforementioned programs, and 
decoding program data for decoding the first and sec- 
ond digital data, identification information for identifying 
whether the data is first digital data 4 or second digital 

10 data 5 is also transmitted, and therefore both the first 
digital data 4 and the second digital data 5 can be repro- 
duced correctly as the receiving side, and the variety of 
programs transmitted can be increased. Moreover, 
since the decoding programs can be altered at the 

15 transmitting side, it is possible to adapt readily to tech- 
nological advances, and the like. 
[0150] In the present fifth embodiment, either of the 
first and second digital data 4, 5 are decoded on the 
basis of decoding programs, but it is also possible for a 

20 decoding program for either one of the digital data only 
to be transmitted, the one digital data being constructed 
by computing means at the receiving side, and the other 
digital data being constructed by decoding means. 
[0151] In this embodiment, information for identifying 

25 the first and second decoding programs is described in 
the system control identifier of the PMT (program man- 
agement table), but as a further embodiment, it may 
also be described in the stream identifier of the PMT 
(program management table). Also, in the fifth embodi- 

30 ment, the identification information is described in the 
stream identifier of the PMT (program management 
table), similarly to the second embodiment described 
above, but the identification information may also be 
described in the EIT (event information table), similarly 

35 to the third embodiment. 

(Sixth Embodiment) 

[0152] Fig. 25 is a compositional diagram showing a 
40 system wherein a digital data transmission method 
according to a sixth embodiment is applied. Parts corre- 
sponding to Fig. 7 are labelled with the same reference 
numerals. 

[0153] In the present embodiment, similarly to the 
45 third embodiment described above, identification infor- 
mation for identifying the first and second digital data is 
designated in the EIT (event information table), and the 
transmitting side is further provided with program table 
information generating means 34 for generating pro- 
so gram table information, whilst the receiving side is pro- 
vided with program table storing means 35 for storing 
program table information from the EIT (event informa- 
tion table), program table creating means 36 for 
processing the program table information from program 
55 table storing means 35 into visible information, and sig- 
nal synthesizing means 37 for synthesizing the outputs 
from high-resolution and low-resolution decoding 
means 30, 28 and the output from program table treat- 



18 



35 



EP 0 910 214 A1 



36 



ing means 36. 

[01 54] The transmission data in this sixth embodiment 
has a similar composition to the third embodiment 
described above, and on the transmitting side 6, first 
digital data 4, second digital data 5, program table infor- 
mation and identification information are multiplexed by 
multiplexing means 9, modulated by modulating means 
10 and then transmitted. The program table information 
and identification information for each program is 
described in EIT (event information table) packets, sim- 
ilarly to the third embodiment described above. 
[0155] Fig. 26(A) and Fig. 26(B) are flowcharts for 
describing transmission and reception operations 
according to the present embodiment. 
[0156] On the transmitting side, firstly, "0x12" is 
entered as a PID at the head of the EIT packet (step 1). 
Thereupon, the following information, which is illus- 
trated in Fig. 13, is stored as information for program 
number 1 , for example. 



Component type: 



Start time: 
Program name: 
Component type: 



Start time: 
Program name: 
Component type : 

Start time: 
Program name: 
Component type : 



19:00 
Baseball a 

0x01 (code indicating the first dig- 
ital data 4) 

:0x21 (code indicating the second 

digital data 5) 

20:00 

Quiz 

0x01 (code indicating the first dig- 
ital data 4) 
21:00 
Foreign film 

0x01 (code indicating the first dig- 
ital data 4) 

:0x21 (code indicating the second 
digital data 5) 



[0157] Thereupon, the following information is stored 
as information for program number 3 (step 3). 



Start time: 
Program name: 
Component type: 

Start time : 
Program name: 
Component type: 



Start time: 
Program name: 
Component type: 



Start time: 
Program name: 



19:00 
Baseball a 

0x01 (code indicating the first digital 

data 4) 

20:00 

Soccer 

0x01 (code indicating the first digital 
data 4) 

: 0x21 (code indicating the second 
digital data 5) 
21:00 
Baseball b 

0x01 (code indicating the first digital 
data 4) 

: 0x21 (code indicating the second 

digital data 5) 

22:00 

News 



0x01 (code indicating the first digital 
data 4) 

: 0x21 (code indicating the second 
digital data 5) 



[0158] The aforementioned EIT is multiplexed and 
transmitted with digital data for program number 1 , dig- 
ital data for program number 3, and PMT packets 
wherein PIDs for the digital data for each program 
10 number are described (step 4). 

[01 59] At the receiving side, the following procedure is 
implemented. 

[01 60] The aforementioned multiplexed data transmit- 
ted by the transmitting side is demodulated by demodu- 
15 lating means 23 (step 5), PMT packets are separating 
by separating means 24 using the packet identifier PID 
0x02 as a key, and EIT packets are separated and 
extracted using the packet identifier PID 0x12 as a key 
(step 6). 

20 [0161] Thereupon, by decoding the PMT data, it is 
recognized that "the digital data for program number 1 
has a PID of 0x91 "and "the digital data for program 
number 3 has a PID of 0x93", and moreover, in the EIT 
it is possible to define a component identifier in accord- 

25 ance with the PID for the digital data for each program 
number defined in the PMT. By decoding this data, if the 
current time is 20:00 - 21:00, for example, information 
indicating that "the digital data for program number 1 is 
first digital data 4, and the digital data for program 

30 number 3 is the first digital data and second digital data 
5" is obtained, and this information is stored in identifi- 
cation information storing means 26. 
[01 62] Moreover, the start times of program number 1 
and program number 3 and the program names are also 

35 gathered from the EIT, along with information indicating 
whether the digital data is the first digital data 4 or the 
second digital data 5, and this information is stored in 
program table storing means 35 (step 7). 
[01 63] In program table creating means 36, if the pro- 

40 gram contains the second digital data 5, then the pro- 
gram name and start time are registered in the program 
table for high-resolution digital video signals, and if the 
program contains the first digital data 4, the program 
name and start time are registered in the program table 

45 for low-resolution digital video signals, the data is then 
passed to signal synthesizing means 37, and the low- 
resolution digital video signal and high-resolution digital 
video signal programs are displayed separately on 
image display means 31 in the form illustrated in Fig. 

50 27(A) and Fig. 27(B) (steps 8, 9, 10). 

[0164] If program information is provided supplemen- 
tary, then the aforementioned steps 8 - 1 1 are repeated 
(step 11), and if it is not provided, then the sequence 
transfers to other processing (step 12). In other words, 

55 the first digital data 4 or the second digital data 5 is 
decoded in accordance with controls implemented by 
the operator, similarly to the third embodiment 
described above. The output program table is taken 
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here as a simple program table, as illustrated in Fig. 28, 
but it is also possible to add information indicating 
whether each program has a low-resolution digital video 
signal or a high-resolution digital video signal. 
[0165] As described above, in the present sixth 
embodiment, in addition to transmitting the first digital 
data 4 and the second digital data 5, an EIT (event infor- 
mation table) showing the contents of the digital data for 
each program at different times, and identification infor- 
mation for identifying whether the digital data constitut- 
ing each program contained in the EIT (event 
information table) is the first digital data 4 or the second 
digital data 5 is also transmitted, and at the receiving 
side, a program table showing the contents of the digital 
data for each program at different times and indicating 
whether the aforementioned digital data is the first dig- 
ital data 4 or second digital data 5 is created on the 
basis of the EIT (event information table) and identifica- 
tion information, this table being displayed as visual 
information on a display screen, and therefore it can be 
identified readily whether the program selected by an 
operator involves the first digital data 4 or the second 
digital data 5, thereby making it possible to prevent 
incorrect program selection. 

[0166] Moreover, similarly to the fifth embodiment, 
decoding programs may also be transmitted, in which 
case the receiver side will comprise computing means 
in place of decoding means and reproduce data in 
accordance with the decoding programs. 

(Seventh Embodiment) 

[0167] Fig. 29 is a compositional diagram showing a 
system wherein a digital data transmission method 
according to embodiment 7 is applied. Parts which cor- 
respond to the second embodiment in Fig. 7 are labeled 
with the same reference numerals. 
[0168] The transmitting side is the same as in the sec- 
ond embodiment, and the composition of the transmis- 
sion data is also the same as the second embodiment. 
[0169] In this embodiment, in order to reduce costs, 
the receiving side does not comprise high-resolution 
decoding means 30, and is provided with reproduction 
prohibiting means 38 for prohibiting decoding by low- 
resolution decoding means 28. 
[0170] Decoding means 23 decodes the multiplexed 
data from the transmitting side. Separating means 24 
separates and extracts PMT packets using the packet 
identifier 0x02 as a key. By decoding the PMT data, 
information indicating "program number 1 : digital data 
PID = 0x91 , first digital data 4 ; program number 3 : dig- 
ital data PID = 0x92 and 0x93, first and second digital 
data 4, 5, respectively" is obtained, and this information 
is stored in identification information storing means 26. 
[01 71 ] A program selection is received from the oper- 
ator. If the operator has selected program number 1 , the 
PID of the digital data to be reproduced is 0x91 , thereby 
identifying the data to be the first digital data 4. Program 



selecting means 25 instructs separating means 24 to 
separate packets having a PID of 0x91, and decoding 
instructing means 27 instructs low-resolution decoding 
means 28 to decode the first digital data 4. Thereby, a 
5 sequential scanning signal operating at 720 effective 
horizontal pixels x 480 effective vertical scanning lines 
and 59.94 frames/second, for example, is displayed on 
image display means 31 . 

[0172] If the operator selects program number 3, the 

10 digital data PID will be recognized as 0x92 and 0x93 on 
the basis of the information from identification informa- 
tion storing means 26, thereby identifying the data to be 
the first and second digital data 4, 5, respectively. 
Reproduction prohibiting means 38 issues an instruc- 

15 tion prohibiting low- resolution decoding means 28 from 
decoding the second digital data. Thereby, the second 
digital data 5 is not displayed on image display means 
31 , but rather only the first digital data is displayed. 
[0173] As described above, in the seventh embodi- 

20 ment of the present invention, since information contain- 
ing identification information for identifying whether data 
is first digital data 4 or second digital data 5 is transmit- 
ted and the receiving side comprises reproduction pro- 
hibiting means for outputting a command prohibiting 

25 reproduction to low-resolution decoding means 28, a 
decoding instruction is given when the digital data 
selected by the operator is the first digital data 4, whilst 
reproduction is prohibited if the digital data is the sec- 
ond digital data 5, and therefore the first digital data 4 

30 can be reproduced correctly, whilst malfunction due to 
incorrect decoding of the second digital data 5 can be 
prevented. 

[01 74] Moreover, in the foregoing embodiment, a com- 
position was adopted wherein only programs relating to 

35 the first digital data are displayed on the screen as a 
program table, similarly to the sixth embodiment of the 
present invention, and in this case, it is possible to pre- 
vent incorrect selection of programs which cannot be 
reproduced. The composition of the transmitting side is 

40 not limited to the first embodiment, but rather a compo- 
sition according to any of the foregoing embodiments 
may be adopted. 

(Eighth Embodiment) 

45 

[01 75] In the first to seventh embodiments described 
above, a so-called down-conversion system is used, 
whereby a low-resolution digital video signal is gener- 
ated by frequency scaling of a high-resolution input dig- 
so ital video signal, and the low-resolution digital video 
signal is encoded and taken as first digital data, whilst 
the input digital video signal is encoded and taken as 
second digital data, but it is also possible to adopt a up- 
conversion system. 
55 [0176] Namely, Fig. 30 is a compositional diagram of 
a digital data transmission device 13 which generates a 
high-resolution digital video signal by frequency scaling 
of a low-resolution input digital video signal 2, and then 
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encodes the high-resolution digital video signal to give 
second digital data 5 and encodes the input digital video 
signal 2 to give first digital data 4. Parts which corre- 
spond to the composition in Fig. 1 are labelled with the 
same reference numerals. 5 
[0177] In the present embodiment, hierarchical encod- 
ing means 61 comprises: sample interpolating means 
39 for generating a high-resolution digital video signal 
wherein the spatial resolution of an input digital video 
signal is enhanced by frequency scaling by interpolating 10 
pixels of an input digital video signal; high-resolution 
compression encoding means 16 for compressing and 
encoding this high-resolution digital video signal and 
outputting second digital data 5, and low-resolution 
compression encoding means 13 for compression 15 
encoding the low- resolution input digital video signal 
and outputting first digital data 4. 
[0178] Apart from this, the composition and operation 
are essentially the same as the aforementioned embod- 
iments. 20 
[0179] According to the present embodiment, since 
the input digital video signal has a low resolution, the 
composition of the transmitting system, such as an 
imaging camera, or the like, becomes inexpensive, 
whilst the receiving side is still capable of reproducing 25 
high-resolution images. 

(Ninth Embodiment) 

[0180] Fig. 31 shows the composition of a digital data 30 
transmission device 1 4 according to a ninth embodi- 
ment. 

[0181] In this embodiment, a digital video signal is 
generated from an input digital video signal 2 by means 
of a low-pass filter 40, and this digital video signal is 35 
compressed and encoded by low-resolution compres- 
sion encoding means 13 to form first digital data 4, 
whilst a further digital video signal is obtained from the 
input digital video signal 2 by means of a high-pass filter 
41, and this digital video signal is compressed and 40 
encoded by high-resolution compression encoding 
means 16 to form second digital data 5. 
[0182] Apart from this, the composition and operation 
are essentially the same as the other embodiments 
described above, and description thereof is omitted 45 
here. 

[0183] Similarly to embodiments 1 - 9, the first digital 
data is similar to using 720 horizontal pixels x 576 verti- 
cal scanning lines at 50 frames/second. This is the 
sequential scanning signal used in the current PAL for- so 
mat. According to the present invention, when digital 
data for a plurality of programs is divided respectively 
into packet units and this plurality of packets of digital 
data is multiplexed and transmitted with packets con- 
taining information relating to programs, in addition to 55 
transmitting, as the aforementioned digital data for a 
plurality of programs, first digital data obtained by 
encoding a sequential scanning signal operating at 720 



horizontal pixels x 480 vertical scanning lines and 59.94 
frames/second, for example, and second digital data 
obtained by encoding a sequential scanning signal 
operating at 1280 horizontal pixels x 720 vertical scan- 
ning lines and 59.94 frames/second, identification infor- 
mation for identifying whether the data is hierarchically 
encoded data or non-hierarchically encoded data, or 
identification information for identifying whether the data 
is the first digital data or the second digital data is des- 
ignated and transmitted in packets containing the afore- 
mentioned information relating to programs, and 
therefore the receiving side can identify whether data is 
non-hierarchically encoded or hierarchically encoded, 
or alternatively, the receiving side can reproduce cor- 
rectly both the first digital data and the second digital 
data, thereby allowing increased variety and freedom in 
program composition. 

[0184] Moreover, since the aforementioned identifica- 
tion information is designated and transmitted in a pro- 
gram management table, each program can be 
transmitted individually at different resolutions, thereby 
allowing increased variety and freedom in program 
composition. 

[0185] Furthermore, since the aforementioned identi- 
fication information is designated and transmitted in a 
program contents table showing the contents of pro- 
grams, it is possible to transmit the same program at dif- 
ferent resolutions using separate channels, thereby 
allowing increased variety and freedom in program 
composition. 

[0186] Moreover, since the aforementioned identifica- 
tion information is designated and transmitted in a net- 
work information table that shows which program is 
being transmitted on which channel, the resolution of 
transmission can be changed for each network individu- 
ally, thereby allowing increased variety and freedom in 
program composition. 

[0187] Furthermore, since decoding programs for 
decoding the first and second digital data are also trans- 
mitted, and the receiving side decodes the first and sec- 
ond digital data in accordance with these decoding 
programs, it is possible to modify the decoding pro- 
grams readily in response to technological advances, or 
the like. 

[0188] According to the digital data reception device 
of the present invention, since digital data is identified 
and decoded on the basis of identification information 
for identifying whether data is the first digital data or the 
second digital data, it is possible to reproduce correctly 
both the first digital data and the second digital data. 
[0189] Moreover, since prohibiting means is provided 
for instructing decoding when the data is the first digital 
data on the basis of the aforementioned identification 
information and prohibiting decoding when the data is 
the second digital data, the first digital data can be 
reproduced correctly, whilst malfunctions due to repro- 
duction of the second digital data, which cannot be 
decoded, are prevented. 
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[0190] Moreover, since a program table showing the 
contents of each program at different timings and indi- 
cating whether the digital data constituting these pro- 
grams is the first digital data or the second digital data is 
created and displayed, on the basis of the aforemen- 5 
tioned identification information and the program con- 
tents table, it can be recognized readily whether the 
program selected by the operator is a low-resolution 
digital video signal or a high-resolution digital video sig- 
nal, thereby enabling incorrect program selection to be w 
prevented. 

[0191] The contents of the disclosures of Japanese 
Patent Application No. Hei. 8-336566, Japanese Patent 
Application No. Hei. 9-45599, and Japanese Patent 
Application No. Hei. 9-51 054 are included by way of ref- 15 
erence in the specification of the present application. 

Claims 

1. A method for generating a low-resolution digital 20 
video signal by frequency scaling of an input digital 
video signal, dividing first digital data obtained by 
encoding said low-resolution digital video signal 
and second digital data obtained by encoding said 
input digital video signal into packet units, respec- 25 
tively, and multiplexing and transmitting said data 
with packets containing information relating to pro- 
grams, 

characterized in that identification information 30 
for identifying non-hierarchical encoding and 
hierarchical encoding is described in said pack- 
ets containing information relating to programs. 

2. A method for generating a high-resolution digital 35 
video signal by frequency scaling of an input digital 
video signal, dividing second digital data obtained 

by encoding said high-resolution digital video signal 
and first digital data obtained by encoding said 
input digital video signal into packet units, respec- 40 
tively, and multiplexing and transmitting said data 
with packets containing information relating to pro- 
grams, 

characterized in that identification information 45 
for identifying non-hierarchical encoding and 
hierarchical encoding is described in said pack- 
ets containing information relating to programs. 

3. A method for dividing first digital data obtained by so 
encoding a digital video signal generated from an 
input digital video signal by means of a low-pass fil- 
ter and second digital data obtained by encoding a 
digital video signal generated from said input digital 
video signal by means of a high-pass filter in packet 55 
units, respectively, and multiplexing and transmit- 
ting said data with packets containing information 
relating to programs, 



characterized in that identification information 
for identifying non-hierarchical encoding and 
hierarchical encoding is described in said pack- 
ets containing information relating to programs. 

4. A method for generating a low-resolution digital 
video signal by frequency scaling of an input digital 
video signal, dividing first digital data obtained by 
encoding said low- resolution digital video signal 
and second digital data obtained by encoding said 
input digital video signal into packet units, respec- 
tively, and multiplexing and transmitting said data 
with packets containing information relating to pro- 
grams, 

characterized in that identification information 
for identifying said first digital data and said 
second digital data is described in said packets 
containing information relating to programs. 

5. A method for generating a high-resolution digital 
video signal by frequency scaling of an input digital 
video signal, dividing second digital data obtained 
by encoding said high-resolution digital video signal 
and first digital data obtained by encoding said 
input digital video signal into packet units, respec- 
tively, and multiplexing and transmitting said data 
with packets containing information relating to pro- 
grams, 

characterized in that identification information 
for identifying said first digital data and said 
second digital data is described in said packets 
containing information relating to programs. 

6. A method for dividing first digital data obtained by 
encoding a digital video signal generated from an 
input digital video signal by means of a low-pass fil- 
ter and second digital data obtained by encoding a 
digital video signal generated from said input digital 
video signal by means of a high-pass filter in packet 
units, respectively, and multiplexing and transmit- 
ting said data with packets containing information 
relating to programs, 

characterized in that identification information 
for identifying said first digital data and said 
second digital data is described in said packets 
containing information relating to programs. 

7. The digital data transmission method according to 
any of claims 4 to 6, characterized in that decoding 
programs for decoding at least one of said first dig- 
ital data and said second digital data are divided 
into packet units and multiplexed with said packets 
containing information relating to programs. 

8. The digital data transmission method according to 



22 



43 



EP 0 910 214 A1 



44 



any of claims 1 to 7, characterized in that said pack- 
ets containing information relating to programs form 
a program management table showing which pro- 
gram is transmitted by which packet. 

5 

9. The digital data transmission method according to 
any of claims 1 to 7, characterized in that said pack- 
ets containing information relating to programs form 
a program contents table showing the contents of 
programs. 10 

10. The digital data transmission method according to 
any of claims 1 to 7, characterized in that said pack- 
ets containing information relating to programs form 

a network information table showing which pro- 15 
grams are broadcast by which channel. 

1 1 . A digital data transmission device comprising: hier- 
archical encoding means for generating a low-reso- 
lution digital video signal by frequency scaling of an 20 
input digital video signal and outputting first digital 
data obtained by encoding said low-resolution dig- 
ital video signal, as well as outputting second digital 
data obtained by encoding said input digital video 
signal, 25 

identification information generating means for 
generating identification information for identi- 
fying non-hierarchical encoding and hierarchi- 
cal encoding; and 30 
multiplexing means for dividing said first digital 
data and said second digital data into packet 
units and multiplexing said data with packets 
containing information relating to programs, 
characterized in that said identification informa- 35 
tion is described in said packets containing 
information relating to programs. 

12. A digital data transmission device comprising: hier- 
archical encoding means for generating a high-res- 40 
olution digital video signal by frequency scaling of 

an input digital video signal and outputting second 
digital data obtained by encoding said high-resolu- 
tion digital video signal, as well as outputting first 
digital data obtained by encoding said input digital 45 
video signal, 

identification information generating means for 
generating identification information for identi- 
fying non-hierarchical encoding and hierarchi- so 
cal encoding; and 

multiplexing means for dividing said first digital 
data and said second digital data into packet 
units and multiplexing said data with packets 
containing information relating to programs, 55 
characterized in that said identification informa- 
tion is described in said packets containing 
information relating to programs. 



13. A digital data transmission device comprising: hier- 
archical encoding means for outputting first digital 
data obtained by encoding a digital video signal 
generated from an input digital video signal by 
means of a low-pass filter and second digital data 
obtained by encoding a digital data generated from 
said input digital video signal by means of a high- 
pass filter. 

identification information generating means for 
generating identification information for identi- 
fying non-hierarchical encoding and hierarchi- 
cal encoding: and 

multiplexing means for dividing said first digital 
data and said second digital data into packet 
units and multiplexing said data with packets 
containing information relating to programs, 
characterized in that said identification informa- 
tion is described in said packets containing 
information relating to programs. 

14. A digital data transmission device comprising: hier- 
archical encoding means for generating a low-reso- 
lution digital video signal by frequency scaling of an 
input digital video signal and outputting first digital 
data obtained by encoding said low- resolution dig- 
ital video signal, as well as outputting second digital 
data obtained by encoding said input digital video 
signal, 

identification information generating means for 
generating identification information for identi- 
fying said first digital data and said second dig- 
ital data; and 

multiplexing means for dividing said first digital 
data and said second digital data into packet 
units and multiplexing said data with packets 
containing information relating to programs, 
characterized in that said identification informa- 
tion is described in said packets containing 
information relating to programs. 

15. A digital data transmission device comprising: hier- 
archical encoding means for generating a high-res- 
olution digital video signal by frequency scaling of 
an input digital video signal and outputting second 
digital data obtained by encoding said high-resolu- 
tion digital video signal, as well as outputting first 
digital data obtained by encoding said input digital 
video signal, 

identification information generating means for 
generating identification information for identi- 
fying said first digital data and said second dig- 
ital data; and 

multiplexing means for dividing said first digital 
data and said second digital data into packet 
units and multiplexing said data with packets 
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containing information relating to programs, 
characterized in that said identification informa- 
tion is described in said packets containing 
information relating to programs. 

5 

16. A digital data transmission device comprising: hier- 
archical encoding means for outputting first digital 
data obtained by encoding a digital video signal 
generated from an input digital video signal by 
means of a low-pass filter and second digital data 10 
obtained by encoding a digital data generated from 
said input digital video signal by means of a high- 
pass filter, 

identification information generating means for 15 
generating identification information for identi- 
fying said first digital data and said second dig- 
ital data; and 

multiplexing means for dividing said first digital 
data and said second digital data into packet 20 
units and multiplexing said data with packets 
containing information relating to programs, 
characterized in that said identification informa- 
tion is described in said packets containing 
information relating to programs. 25 

17. The digital data transmission device according to 
any of claims 14 to 16, characterized in that it com- 
prises decoding program generating means for 
generating decoding programs for decoding at least 30 
one of said first digital data and said second digital 
data, said decoding programs being divided into 
packet units and multiplexed with said packets con- 
taining information relating to programs. 

35 

18. The digital data transmission device according to 
any of claims 11 to 17, characterized in that said 
packets containing information relating to programs 
form a program management table showing which 
program is transmitted by which packet. 40 

19. The digital data transmission device according to 
any of claims 11 to 17, characterized in that said 
packets containing information relating to programs 
form a program contents table showing the con- 45 
tents of programs. 

20. The digital data transmission device according to 
any of claims 11 to 17, characterized in that said 
packets containing information relating to programs so 
form a network information table showing which 
programs are broadcast by which channel. 

21. The digital data transmission device according to 
claim 18, characterized in that said identification 55 
information is described in a system control identi- 
fier of a program information descriptor in said pro- 
gram management table. 
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22. The digital data transmission device according to 
claim 18, characterized in that said identification 
information is described in a stream identifier of a 
program information descriptor in said program 
management table. 

23. The digital data transmission device according to 
19, characterized in that said identification informa- 
tion is described in a component identifier indicat- 
ing image data attributes in said program contents 
table. 

24. The digital data transmission device according to 
claim 19, characterized in that said identification 
information is described as a program information 
correspondence table showing the correspondence 
between program information and packet identifiers 
in said program contents table. 

25. The digital data transmission device according to 
claim 20, wherein said identification information is 
described in a network identifier for identifying the 
network transmitting the image data in said network 
information table. 

26. The digital data transmission device according to 
any of claims 14 to 25, characterized in that charge 
information relating to said first digital data and said 
second digital data is transmitted supplementally. 

27. The digital data transmission device according to 
any of claims 1 1 to 26, characterized in that said 
first digital data is a signal obtained by compression 
encoding of a sequential scanning signal operating 
at 720 maximum effective horizontal pixels, 480 
maximum effective vertical scanning lines, and a 
maximum frame rate of 60 frames/second. 

28. A digital data reception device for receiving a signal 
transmitted by multiplexing first digital data and sec- 
ond digital data, obtained by encoding a low-resolu- 
tion digital video signal and a high-resolution digital 
video signal, with identification information for iden- 
tifying both of said digital data, and reproducing 
said low-resolution digital video signal and said 
high-resolution digital video signal, characterized in 
that it comprises: 

demodulating means for demodulating said 
first digital data, said second digital data and 
information containing said identification infor- 
mation, 

separating means for separating and extracting 
digital data corresponding to a program selec- 
tion operation on the basis of said identification 
information and said program selection opera- 
tion, 

low-resolution decoding means for decoding 
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first digital data separated and extracted by 
said separating means and outputting said 
data as a low-resolution digital video signal; 
and 

high-resolution decoding means for decoding s 
second digital data separated and extracted by 
said separating means and outputting said 
data as a high-resolution digital video signal. 

29. A digital data reception device for receiving a signal 10 
transmitted by multiplexing first digital data and sec- 
ond digital data, obtained by encoding a low-resolu- 
tion digital video signal and a high-resolution digital 
video signal, with identification information for iden- 
tifying both said digital data and a first and a second 15 
decoding program for decoding both said digital 
data, respectively, and reproducing said low-resolu- 
tion digital video signal and said high-resolution dig- 
ital video signal, characterized in that it comprises: 

20 

demodulating means for demodulating said 
first and second digital data, and information 
containing said identification information and 
said first and second decoding programs, 
separating means for separating and extracting 25 
digital data and a decoding program corre- 
sponding to a program selection operation, on 
the basis of said identification information and 
said program selection operation, 
low-resolution computing means for decoding 30 
first digital data separated and extracted by 
said separating means in accordance with the 
first decoding program and outputting said data 
as a low-resolution digital video signal; and 
high-resolution computing means for decoding 35 
second digital data separated and extracted by 
said separating means in accordance with the 
second decoding program and outputting said 
data as a high-resolution digital video signal. 

40 

30. A digital data reception device for receiving a signal 
transmitted by multiplexing first digital data and sec- 
ond digital data, obtained by encoding a low-resolu- 
tion digital video signal and a high-resolution digital 
video signal, with identification information for iden- 45 
tifying both said digital data, and reproducing said 
low-resolution digital video signal, characterized in 
that it comprises: 



low-resolution decoding means for decoding 
first digital data separated and extracted by 
said separating means and outputting said 
data as a low-resolution digital video signal; 
and 

prohibiting means for prohibiting decoding of 
second digital data separated and extracted by 
said separating means. 

31 . A digital data reception device for receiving a signal 
transmitted by multiplexing first digital data and sec- 
ond digital data, obtained by encoding a low-resolu- 
tion digital video signal and a high-resolution digital 
video signal, with identification information for iden- 
tifying both said digital data and a program contents 
table showing the contents of programs at different 
times and the contents of the digital data constitut- 
ing each program, and reproducing a selected pro- 
gram, characterized in that it comprises: 

program table creating means for creating a 
program table showing the contents of pro- 
grams at different times and indicating whether 
the digital data constituting each program is the 
first digital data or second digital data, on the 
basis of said program contents table and said 
identification information, said program table 
created being displayed on image display 
means. 

32. The digital data reception device according to claim 
31 , characterized in that the programs relating to 
said first digital data or the programs relating to said 
second digital data are displayed as a program 
table. 

33. The digital data reception device according to any 
of claims 28 to 30, characterized in that said first 
digital data is a signal obtained by compression 
encoding of a sequential scanning signal operating 
at 720 maximum effective horizontal pixels x 480 
effective vertical scanning lines and a maximum 
frame rate of 60 frames/second. 



demodulating means for demodulating said so 
first digital data, said second digital data and 
information containing said identification infor- 
mation, 

separating means for separating and extracting 
digital data corresponding to a program selec- 55 
tion operation on the basis of said identification 
information and said program selection opera- 
tion, 
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Fig.4 



CODE ALLOCATIONS FOR LEAST SIGNIFICANT 8 BITS 
OF SYSTEM CONTROL IDENTIFIER 
(ID FOR PRIVATE LEVEL TECHNOLOGY SYSTEM) 



CODE 


. IMAGE TYPE 


0x01 
0x02 


NON-H IERARCH ICALLY ENCODED DATA 
HIERARCHICALLY ENCODED DATA 



Fig.5 



CODE ALLOCATIONS FOR MIDDLE 6 BITS 
OF SYSTEM CONTROL IDENTIFIER 
(ID FOR REPORT LEVEL TECHNOLOGY SYSTEM) 



CODE 


MAGE TYPE 


0x01 
0x02 


NON-H IERARCHICALLY ENCODED DATA 
HIERARCHICALLY ENCODED DATA 
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